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1.0

INTRODUCTION

This report identifies the types of chemical residues present in the

soils and groundwater of the Port Quendall property, describes the

hydrogeologic setting of the site, and provides a preliminary charac­

terization of the magnitude and distribution of potential contamination

on the property. The purpose of the report is to provide information for

the preparation of remedial actions that are necessary and consistent

with the development plans for the property.

The Port Quendall property is located on the southeastern shore of

Lake Washington, west of the 44th Street overpass to Highway 405, and

north of the commercial center of the City of Renton (Figure 1). Port

Quendall is jointly owned by Puget Timber Inc. and Altino Property Inc.

At the present time, the property is leased to Seaboard Lumber Company

for log storage.

Studies conducted for the evaluation of the property can be divided

into the following elements:

• A review of geological, hydrological, and other available data

pertinent to the property, including interviews with individuals

knowledgeable on previous hydrogeologic studies of the area and

past industrial activities conducted on the site.

• Drilling, soil sampling, and installation of monitoring wells.

1
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• Excavation, logging, and sampling of trenches.

• Hydrologic testing and sampling of water monitoring wells.

• Laboratory analysis of water and soil samples.

1.0 INTRODUCTION

This report is organized into the following sections:

• 2.0 METHODS:

3.0 GEOLOGY:

Description of the methods used in conducting the

studies outlined above.

Description of the geologic setting of the Port

•
!I

••
I

••

Quendall property

4.0 HYDROLOGY: Description of the groundwater hydrology of the

property

5.0 CHEMICAL RESIDUES:

Identification of the types of chemical residues in

the soils and groundwater on the property and

preliminary evaluation of the quantities and dis­

tribution of these residues.

6.0 REFERENCES

Appendix A: Field Boring Logs

Appendix B: Field Water Sampling Data Sheets and Water Level Data

Sheet

Appendix C: Transmissibility Calculations for Selected Wells

Appendix 0: Analytical Methods and Results
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2.0

METHODS

DATA REVIEW

Prior to initiating field investigations, publications and other data

relevant to an understanding of the hydrogeologic conditions on the pro­

perty were reviewed. Primary sources of information included the library

of the Washington State Department of Natural Resources, the University

of Washington Library, and CH
2
M-Hi11 Company. A listing of publica­

tions relevant to this study is provided in section 6.0.

In addition to the literature review, aerial photographs of the pro­

ject area taken in 1936, 1941, 1946, and 1960 were examined. These

photographs made it possible to locate former stream channels, building

sites, sumps, and other features of the property that could represent

sites of potential contamination.

Meetings with the current owners of Port Quenda11 provided insight to

earlier investigations conducted on the property and the nature of the

industrial activities that occurred there. Mr. Ward Roberts, a former

plant operations manager at the Reilly Tar and Chemical facility that

used to occupy the property, furnished an interview and site tour. Mr.

Roberts roughly mapped out the industrial facilities present on the pro­

perty during his period of employment there, and described the nature of

the chemical processing and landfill operations that took place at that

time. Mr. Neil !welker of Neil !welker and Associates, Seattle, Washing­

ton, was interviewed with regard to his earlier geologic investigations

3



I
d

•
I
I
I
I
d
d
I
I
I

•
I
I
I
I
I
I

0383c-4

of the property. He provided a location map of borings and cross sec­

tions done by his firm in January 1971 •

BORING AND SOIL SAMPLING

Data from the literature review, aerial photographs, and interviews

were used to develop a base map of the likely areas of contamination on

the property. These areas included the sites of chemical process build­

ings, tanks, and sumps; landfills containing industrial waste; and an

earlier, filled-in channel of Kay Creek (Figure 2).

The base map was used to plan the soil and groundwater field investi­

gations of the property. Soil borings, water monitoring wells, and

trenches were located to verify likely areas of high contamination, as

well as areas that contained minimal levels or nO hazardous materials.

A total of 18 borings were drilled to an average depth of approx­

imately 10 to 20 feet below the ground surface (Figure 2). The borings

were limited to a maximum depth of about 20 feet in order to prevent

possible transfer of contamination to or from deeper horizons when some

of the borings were converted to water wells.

The borings were completed with a truck-mounted B-6l drill equipped

with both 4- and 6-inch inside diameter (I.D.) hollow stern augers. If

the boring was designated solely for soil sampling, or sampling and the

installation of a 2-inch diameter well, the 4-inch I.D. auger was used

for drilling. The 6-inch I.D. auger was used when a 4-inch diameter well

was designated for installation after completion of the boring.

The soil sampling program was designed to obtain the maximum informa­

tion on contamination in .the upper 10 feet of the ground. As conditions

permitted, samples were collected continuously in each boring to an

average depth of 10 feet. Below that depth, the sampling interval was

increased to an average of 4 to 5 feet to the bottom of the hole.

4
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Two types of soil samplers were on hand throughout the program: an

18-inch long, 1-3/8-inch 1.0. split spoon (ASTK 0-1586) and a 3-foot

long, 2.8-inch 1.0. Shelby tube sampler. Successful recovery is accom­

plished with the split spoon sampler in granular or mixed soils, while

the Shelby tube sampler is more effective in clay or clayey soils. Since

good recovery was achieved with the split spoon, it was used throughout

the program.

To collect the soil samples, the auger drill was advanced to the

desired depth and the sampler was lowered through the center of the

hollow stem with connecting rods. The connecting rod/sampler assembly

was then driven into the soil with a 140 pound hammer. A record was kept

of the number of blows required to drive the sampler.

After being driven into the soil, the sampler was removed, opened,

and the soil sample was transferred to sterilized glass jars with teflon

lids. These containers were supplied by Laucks Laboratories of Seattle,

Washington. As the jars were filled and sealed, they were placed in ice

chests at the site. The samples were taken in the chests to the labora­

tory on a daily basis to minimize excessive dissipation of volatiles

prior to laboratory analysis. Each jar was labeled clearly with the

boring number, sample number, and name of the attending geologist. In

addition, sample depths and identification numbers were recorded on the

field log for each boring. To establish the chain of custody, the

samples were logged in at the laboratory as they were delivered.

Following removal of the sample, the split spoon was subjected to a

three phase cleaning before reassembly to avoid contamination between

samples. All components of the sampler were"washed and scrubbed in soap

and water. This was followed by a rinse with methyl alcohol and a final

wash with triple distilled, deionized water. As a check on the thorough­

ness of the cleaning procedure, control samples of distilled water run

5
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across the cleaned surfaces of the sampler, as well as the distilled

water itself, were periodically taken to the laboratory for analysis.

These samples were identified as the "w" series.

To prevent the possibility of transfer of contamination from one

boring to another, augers and peripheral equipment were steam cleaned and

scrubbed between borings. In addition, casings for each well were steam

cleaned prior to installation. As a further precaution against contam­

ination, all auger cuttings were shoveled into good quality reconditioned

barrels and stored at each boring location. Lids were fixed on the

barrels and the source boring for each barrel was marked in heavy felt

pen for easy identification in future handling.

During drilling, a field log of each boring was taken by the onsite

geologist. A rock/soil description, Unified Soil Classification System

field designation, color, texture, moisture, sample number and depth, and

standard penetration test (SPT) blow counts were recorded on the logs

with depth. These logs are provided in Appendix A. A lithologic sketch

log appears in one column using appropriate symbols for sand, clay, and

other materials encountered during drilling. Another column was used on

the log of each boring converted to a well to denote design placement of

slotted screen and blank sections of casing. In borings used only for

well installation, the log records only the design of the well.

WELL INSTALLATION, TESTING, AND SAMPLING

A total of 12 water monitoring wells were installed in borings on the

Port Quendall property. These wells were designed to sample groundwater,

provide a stationary, surveyed reference for. measurement of static water

levels, and provide data on aquifer performance.

Stainless steel screen and riser pipes were used in one well and the

others were completed with threaded PVC screen and blank sections. Three

of the wells were 2-inch I.D., while the remainder were 4-inch I.D. At

6
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selected locations, multiple wells were installed so that separate inter­

vals could be monitored independently. Well coordinates, ground eleva­

tions, and measuring point elevations for the top of each well casing

were surveyed in by a registered surveyor. A summary of the physical

specifications for each well including total depth, ground elevation,

measuring point elevation, diameter, material for casing and screen, and

coordinate location is provided in Table 1 .

Each well was installed immediately following auger boring and soil

sampling. After the auger drill was advanced to the desired depth, the

well casing, including bottom cap, was lowered through the center of the

auger and allowed to rest on the bottom of the hole. A sand-gravel pack

was poured through the auger as it was removed from the hole to assure a

good continuous pack around the annulus of the well screen or slotted

section. This sanding process was discontinued one to two feet above the

screened section and bentonite pellets followed by a bentonite-cement

slurry was then placed in the annulus to provide a seal as a precaution

against intercommunication between the surface and screened zones.

Finally, a cement cap approximately one foot thick was poured flush with

the ground to stabilize the well head. "As built" diagrams for the wells

are provided on the log sheets in Appendix A.

Where PVC was used for casing material, threaded slotted and blank

sections were used with no glue or adhesives of any kind as a precaution

against this source of possible sample contamination. As previously

mentioned, both stainless steel and PVC casing sections were thoroughly

steam cleaned prior to installation.

Following completion, each well was jetted with air using a PVC pipe

set in the casing and a trailer-mounted compressor unit. The jetting was

performed to assure satisfactory initial flushing of the sand-gravel pack

and to improve the flow of groundwater into the well. Each well was then

pumped with an electric pump to remove an equivalent of three well vol­

umes of water. This was done to assure that samples obtained from the

7
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wells were representative of ambient groundwater conditions. If the well

was incapable of delivering a satisfactory volume of water to the pump,

hand bailing was employed to condition the well.

To prevent possible contamination, pump discharge was diverted di­

rectly into clean 50 gallon, closed-top drums. Each drum was labeled

with the borehole number for ease of future identification and handling.

A detailed record of performance was maintained during the pumping

and subsequent recovery period for each well. Prior to pumping, the

static water level was measured and referenced to the surveyed measuring

point on the top of the casing. The time and depth to water was noted

during pumping and during the recovery period after pumping was stopped.

All static water level measurements were made with a steel tape

accurate to 1/100 foot; recovery data was obtained using an electrical

meter sounding device with a tested repeat accuracy equivalent to the

steel tape. The use of the electric sounder was necessary because of the

rapid changes in water levels observed during the recovery period.

Frequent water samples were taken during the pumping period and test­

ed in the field to determine temperature, pH, and specific conductivity

of the water. These measurements were taken with a thermometer, pH

meter, and a conductivity-resistivity bridge. A summary of all informa­

tion obtained during sampling is provided in Appendices Band C.

Following the pump and recovery testing, a sterilized teflon bailer

of suitable diameter was used to bail an additional well volume from each

well prior to sampling. Water samples were carefully poured into

preconditioned, labeled containers furnished by Laucks Laboratories,

Inc. These samples were stored in an ice chest onsite until they could

be transported to the laboratory. Chain of custody procedures similar to

those described for the soil samples were observed.

8
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The bailer was subjected to the same three phase cleaning procedures

as the split spoon between collection of each water sample. To further

assure against contamination, new ropes were used on the bailers for each

well sampled.

At the conclusion of water sampling, the static water level in each

well was measured over a brief period of time using a chalked steel tape

referenced to the surveyed measuring point marked at the top of each well

casing. In addition, the level of Lake Washington was surveyed in at

this time. This information is provided in Appendix B.

TRENCHING

In an effort to augment the drilling program, a limited amount of

trenching was performed on the Port Quenda11 property. The principal

objectives of the trenching were to delineate with some accuracy the

alignment or location of the original May Creek channel (1917 to 1930)

identified during meetings with Mr. Ward Roberts, and to provide a pre­

liminary assessment of the vertical and lateral distribution and nature

of the fill disposed on the site from the Pacific Car and Foundary

Company or other sources.

A total of four trenches having a combined or cumulative length of

252 feet were excavated to depths averaging 8 feet using a backhoe with a

36-inch wide bucket. The locations of these trenches are provided in

Figure 2.

Upon completion of the excavation, a scale detailed log was made of

each trench (Figures 3 and 4). A string level line was placed along one

wall of the trench for vertical reference and a reel tape was used along

this line for stationing or horizontal control. Following a preliminary

visual inspection of the entire trench, significant features including

soil types, lithologic contacts, contaminant seeps, cultural debris, and

sample locations were sketched in using a small hand tape to provide a

reference to the established level line and stationing.

9
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soil samples were collected at selected locations within the trenches

using a small scraper. These samples were placed in sterilized glass

jars with teflon lids provided by Laucks Laboratories, Inc. Onsite

storage of the samples and transfer procedures to the laboratory were

identical to those used for the samples collected from borings. At the

conclusion of sampling, each trench was backfilled and the surface

restored to its original contour.

LABORATORY ANALYSES

Table 2 lists the various methods used to analyze the soil and water

samples and the number of samples analyzed by each method. The soil sam­

ples were screened for polycyclic aromatic hydrocarbons (PAH) by absor­

bence. This method involves methylene chloride extraction, evaporation

of the methylene Chloride, and re-dissolving the extract in cyclohexane,

followed by measurement of the absorbance at 250 nanometers. The absor­

bence Was compared with benzo(a)pyrene standards.

Absorbance was used instead of fluorescence to screen PAHs because of

the inability to visually compare fluorescence sample extracts with

benzo(a)pyrene standards. This inability is caused by differences in

fluorescent color.

Uncertainties in the absorbance screen can be caused by the presence

of such compounds as napthalene, acenapthylene, and acenapthene in the

extract. These compounds tend to quench absorption of higher ring com­

pounds. Absorption cannot distinguish between PAHs with different

numbers of aromatic rings. Further description of the procedure used for

the absorption screening is contained in Appendix 0-1.

In addition to using the absorbance screen to determine PAH concen­

trations, a Washington State Department of Ecology (DOE) method was used

to determine the PAH concentration in six soil samples for cross­

comparison purposes. The DOE method uses a series of extractions to

10
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isolate PAR compounds followed by evaporation and weighing. An optional

analysis step of the DOE procedure uses high pressure liquid chromato­

graphy (HPLCl to separate 2- and 3-ring PAHs from the larger ring PARs.

These larger ring compounds are the only PARs considered in the DOE

definition of an extremely hazardous waste on the basis of PAR content.

This optional analysis step was used in the study.

The volatile organic screen for soil samples was performed by an

extraction procedure followed by gas chromatographic (GCl analysis.

Selected extractions followed by a gas chromatograph/mass spectrometer

(GC/KS) scan were used in the analysis for priority pollutants. The

GC/KS results provide an additional measure for determining and cross­

checking PAR concentrations. Polycyclic aromatic hydrocarbons would

appear in the GC/KS scan of the base-neutral extract.

The PAR content of water samples was determined by the same general

DOE method used for soil samples. However, the optional HPLC analysis

step was followed by measurement of absorption and comparison to

benzo(a)pyrene standards.

Volatile aromatics in water were determined by use of a purge-and­

trap procedure followed by GC analysis. A photoionization detector was

used following passage of the volatiles through the GC.

Pentachlorophenol concentrations in water samples were determined by

the Sep-Pak method which involves acidification, passage of the water

through an activated Sep-Pak, elution of the Sep-Pak, followed by HPLC

analysis. Further discussion of this method is provided in Appendix 0-1.

Quality Assurance and Control

A quality assurance/control program was instituted for the laboratory

analyses of soil and water samples collected at the Port Quendall pro­

perty. The program included the use of three techniques:

11
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• replicate analyses for the mineral (inorganicl constituents,

2,4,6-trichlorophenol, pentachlorophenol, benzo(klfluoranthene,

and total PAHs to determine the relative or absolute error in

replicate analysis

• spiking studies to define the accuracy of the results obtained

on the mineral parameters

• surrogate blind spiking for benzo(klfluoranthene and 2,4,6­

trichlorophenol to define the accuracy of data generated for

these parameters.

The results of the replicate analysis and spiking studies are pre­

sented in Appendix o. Appendix 0-2, which reports the replicate analy­

sis, indicates that the results obtained for the mineral parameters are

highly reproducible in spite of the lack of established control limits.

The relative error values for the organic parameters indicated that the

methods performed very effectively, except in the case of 2,4,6­

trichlorophenol. A large disparity between duplicate analyses for the

2,4,6-trichlorophenol indi cates that the "standard" analytical method­

ology used for this compound may need to be modified if extensive moni­

toring is undertaken on the property. spiking results presented in

Appendix 0-3 for the mineral parameters indicate that the data for these

compounds is highly accurate. Appendix 0-4 presents data for the surro­

gate recovery of benzo(klfluoranthene and 2,4,6-trichlorophenol. These

data indicate that benzo(klfluoranthene was present in some of the sam­

ples making it an inappropriate choice as a surrogate blind spiking com­

pound and that some samples had a large organic matrix which possessed an

affinity for 2,4,6-trichlorophenol, interfering with the extraction

process.

The three 2,4,6-trichlorophenol recovery values which indicated an

interference were below the lower control limit. These results indicate _

that the removal of the selected compounds is less than quantitative (100

12
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percent) by the extraction step of the analytical method. This result is

neither surprising nor a flaw in the experimental design. It indicates

that either the analytical method requires "tuning" to be appropriate for

gathering quantitative data, or the data need to be corrected for

recovery of 2,4,6-trichlorophenol.

13
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3.0

GEOLOGY

The Port Quendall property is located on a delta/alluvial fan complex

which developed at the original mouth of Kay Creek where it flowed into

Lake Washington. The creek has been diverted several times and since

1969, it has flowed in a south-southwesterly direction across the eastern

side of the delta/fan, entering Lake Washington at the southern end of

the Barbee Hill property. This property is located immediately south of

Port Quendall.

Prior to 1916, about three quarters of the delta/fan area exposed

today was below lake level. In that year, the ship canal was cut between

Lake Washington and Union Lake, resulting in the lowering of Lake Wash­

ington from 22 feet to 14 feet above sea level (Liesch et al. 1963).

This exposed much of the delta, and since that time considerable filling

has been done to accommodate use of the property.

The Kay Creek delta/fan complex consists of sands, clay, silt, grav­

el, and in some locations, abundant peat interbeds, all overlain by

recent fill. Source materials of the natural deposits include drift and

till units incised by the creek.

A cross section drawn roughly on a east-west axis through the center

of the property is provided in Figure 5. (The location of the cross

section is shown in Figure 2.) As can be seen in the figure, there is

too much variability in the materials composing the delta to correlate

14
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lithology between the borings used to construct the cross section.

Highly variable lithology is typical of alluvial fan/delta complexes

where braided channels continuously meander back and forth across the

surface, depositing lenses of gravel and coarse sand in channels and

finer materials along the flanks, creating an irregular stratigraphic

record during the course of deposition.

It is postulated that the May Creek delta/fan is underlain by the

lower clay unit described by Liesch et al. (1963) (Qcl on Figure 6).

Liesch suggests that this unit is relatively widespread in northwestern

King County. It outcrops to the north of the Port Quendall property on

Mercer Island and the mainland. The unit underlies the southeastern arm

of Lake Washington and Mercer Island, dipping gently westward along both

its upper and lower contacts.

The lower clay unit is approximately 50 feet thick and is composed

almost entirely of gray. blue, and brown clay and silt. The unit is

thick bedded to laminated and was deposited for the most part in standing

water, with the clay being locally var~ed. Wells drilled into the lower

clay unit in northwest King County are reported to yield little water.

It appears that the unit acts as an aquitard, inhibiting the downward'

movement of water from younger sediments.

The total thickness of the Kay Creek delta/fan is not yet known. the

delta/fan was not penetrated during the drilling program conducted for

this study. A previous exploration program (Twelker 1971) with borings

up to 61 feet deep does not appear to have reached the bottom of the

delta/fan either since a stratigraphic unit similar to the lower clay

unit is not shown on the cross sections generated from that program.

Twelker (1971) indicates that the delta/fan can be divided into at

least an upper and lower unit. He has described the upper unit as a

15
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loose to medium-dense sand with thin layers of peat and silt. The lower

unit consists of dense sand with gravel lenses and no peat. Based on

this description, borings conducted for the current study were located in

the upper unit of the delta/fan.

Trench T-l cut across the original May Creek channel on the east side

of the Port Quendall property (Figures 2 and 3). The log for this trench

clearly defines the margins of a channel containing clay, sand and gravel

lenses, and abundant cultural debris including tar fragments, bricks, and

wood. The delta deposits flanking the channel, as well as the channel

itself, appear to be overlain by a relatively recent aggregate fill

averaging two feet in thickness with a thin silt layer at the surface.

Trench T-2 was located near the center of the old May Creek channel.

The stratigraphic relationship between the channel and fill deposits in

this trench was similar to that of trench T-l (Figure 3). Mobile creo­

sote began to seep from the walls of T-2 at several levels throughout the

time that the excavation was open.

Trench T-3 was sited along the center line of the original May Creek

channel. The log for this trench shows the somewhat irregular but dis­

tinctive erosional contact of the channel with underlying delta/fan
I

deposits (Figure 3). Channel deposits exposed in the T-3 excavation con-

sisted of sand, silt, metal, and tar fragments. Mobile creosote seeped

from the channel section of the walls of the trench during the time that

the excavation was exposed. An iridescent sheen appeared on the surface

of groundwater which accumulated in the floor of the trench accompanied

by a heavy hydrocarbon odor. Channel and delta/fan deposits in the

trench were covered by a 2- to 3-foot thick·mantle of fill consisting of

silt and wood fibre shavings.

In
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Trench T-4 was positioned to determine the type of fill or possible

contaminants present in the area reported to have been used for indus­

trial fill from the Pacific Car and Foundary Company. The log for T-4

(Figure 4) shows a variety of semi-stratified fill materials including

sand, tar fragments, metal, brick, glass, and wood fiber. In addition,

mobile creosote seeped from the walls near the south end of the trench at

the time it was excavated. It appears that undisturbed delta/fan

deposits consisting of sand and gravel with clay lenses occupied the

lower V. toY. of the trench between approximately Station 0 and Station 42

(Figure 4). A seep or spring line is present along the top of the

undulating contact between the delta/fan and overlying fill material near

the south end of the trench.

Boring BH-5 was located approximately 17 feet from the south end of

Trench T-4. contamination was noted as deep as 20 feet in that boring.

By extrapolation, it is conceivable that contamination may exist to at

least that depth in permeable materials below Trench T-4, having migrated

from upper horizons. On the basis of findings in Trench T-4, it would

appear that contaminated fill covers much of the area north of the tank

farm (Figure 2).

17
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4.0

HYDROLOGY

Groundwater hydrology characteristics may vary across the Port

Quenda11 property in response to the variability in the stratigraphy and

lithology of the Kay Creek delta/fan sediments. However, some general

trends in the groundwater regime can be identified.

Recharge of the groundwater aquifer on the property occurs primarily

in the upper reaches of the Kay Creek drainage basin, which covers ap­

proximately 8100 acres (CH
2
K-Hi11 1977). However, some recharge also

occurs by infiltration of precipitation that falls directly on the site.

The surface of the groundwater table on the property slopes toward the

northwest, and varies from a mapped elevation of almost 19 feet near the

site of the former Rielly Tar and Chemical Company still house to about

15 feet at Lake Washington (Figure 7). This results in a groundwater

surface gradient of about 42 feet/mile (0.0079 foot/foot) with a total

hydraulic head of about 6 feet across the property. Based on an examina­

tion and review of the local geology, the stratigraphy exposed in explo­

ration borings, and the study of the depositional environment of the Kay

Creek delta/fan, it is interpreted that groundwater discharge is into the

sub-bottom of Lake Washington in the near shore environment.

Although the groundwater surface on the' property is generally uniform

(as indicated by the generally uniform pattern of the water level surface

contours), there are some variations. For example, in the southwestern

18
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portion of the property, near boring BH-12, the groundwater surface con­

tours become closely spaced and skewed toward the shoreline of Lake Wash­

ington (Figure 7). At this location, .the groundwater gradient increases

to about 95 feet/mile (0.018 foot/foot) and may reflect local seml­

confined groundwater conditions resulting from the variable nature of the

delta/fan sediments. In the northeastern corner of the property, the

water level contours are less closely apaced resulting in a lower

gradient of about 19 feet/mile (0.0036 foot/foot). This variation may

also be caused by the variable nature of the sediments.

A study of the coefficient of transmissibility across the property,

as calculated from pump tests at selected wells, illustrates the vari­

ability of local groundwater flow. Transmissibility of an aquifer is a

measure of the rate of flow of water subject to a unit hydraulic head

through a vertical strip of soil one foot high. In general, relatively

high values of transmissibility indicate high rates of groundwater move­

ment. Table 3 lists the calculated values of transmissibility at five

selected wells on the Port Quendall property. Based on estimates of

saturated thickness provided in the boring logs and estimates of repre­

sentative porosity for the sediments, the velocity of groundwater travel

at each boring was estimated. As indicated in Table 3, the estima~ 1'.01'1 ~t(J~~

groundwater velocities across the site vary from about 7 feet/year to

almost 60 feet/year and are greatest near the center and southwestern

portion of ~he property.

D.lb Jt/t~1J
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5.0

CHEMICAL RESIDUES

The following section provides a preliminary evaluation of the loca­

tion and levels of chemical residues present in the soils and water of

the Port Quendall property. The purpose of this information is to guide

the development of remedial actions for the property.

SOILS

As discussed in section 2.0. 124 soil samples from the Port Quendall

property were screened for PAH concentrations by an absorbance tech­

nique. This technique provided a cost-effective method for determining

semi-quantitative PAR levels in a large number of samples. Table 4 pro­

vides a quality assurance comparison of six soil samples simultaneously

analyzed for PARs by the absorption technique and the DOE gravimetric

method. The PAM concentrations determined by the absorption and DOE

methods agreed within a factor of three for four of the six samples and

within a factor of 30 for the remaining two samples. Agreement within a

factor of three is considered good when the relatively low concentrations

of PARs, nonspecificity of the absorbance screen (i.e., does not exclude

2- and 3-ring compounds which are not considered in the DOE definition of

PAHs). and potential uncertainties in the screen concentrations are taken

into account. The agreement between the methods for the one sample with

greater than 0.1 percent PAH was particula~ly good. The PAR concentra­

tions of three samples determined by GC/KS scans (Table 4) are much lower
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than the results of the other two methods. This could be indicative of

the uncertainties of quantitative analyses by GC/KS without analyzing

standards for the compounds of specific concern.

Table 5 lists the results of the absorbance screen for PARs and

Figure 8 presents a spatial plot of these data. The highest concentra­

tion of PARs was 4.8 percent (weight percent as benzo(a)pyrene), found at

a depth of 4.5 to 6 feet in borehole BH-l. This borehole is located on

the northern end of the property. Polycyclic aromatic hydrocarbons at

concentrations equal to or greater than one percent were present in some

samples from all of the borings and trenches except in the southeastern

(boreholes BH-lO, BH-ll, 8H-12, 8H-14, and BH-15) and extreme western

(borehole 8H-2 and trench T-2) portions of the property. Soils with a

PAH concentration of one percent (when more than 400 pounds of material

are present) are defined as "extremely hazardous waste" by the DOE.

It is possible that significant near-surface concentrations of PAHs

could be present in borehole 8H-IO. A soil sample taken from 0 to l.~

feet in this hole had a PAR concentration of 0.63 percent. The actual

concentration could be higher because of analytical uncertainty or a

heterogeneous occurrence of PARs in this zone. Additional samples from

trench T-2 could also reveal significant PAR concentrations since one of

the two samples collected from the trench has a concentration of 0.50

percent.

Tables 6 and 7 show non-PAH priority pollutants and other compounds

detected in the soil samples. Based on GC/KS scans, aromatic hydro­

carbons with two and three aromatic rings were present at levels of ap­

proximately 100 to 2000 mg/kg (ppm) in composite soil samples from bore­

holes 8H-7 and 8H-9 (Table 6). It should be noted that two and three

aromatic-ring hydrocarbons are not considered in the DOE definition of

PAHs because of their lower toxicity relative to higher ring compounds.
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The detected two-ring compounds were napthalene, 2-methylnapthalene,

acenapthene, acenapthylene, anthracene, and fluorene. The detected

three-ring compounds were fluoranthene and phenanthrene. Napthalene was

the compound present at the highest level in the samples, with concentra­

tions of 1139 ppm (0.11 percent) and 2168 ppm (0.22 percent) in samples

from 8H-7 and 8H-9, respectively. These concentrations should be regard­

ed as only semi-quantitative since standards for the specific two-and

three-ring compounds were not run with the samples.

Volatile organics were detected by GC/KS scan in the ppm concentra­

tion range in the composite soil samples from 8H-7 and 8H-9 (Table 6).

This level of volatile organics was also present in the sample from the

12.9 to l4.4-foot interval of 8H-9 (Table 7). The volatile organics de­

tected in the samples included aromatic compounds (benzene, toluene,

xylene, methylbenzene/styrene, and ethylbenzene) and one halogenated

aliphatic compound (methylene chloride).

Other non-PAH compounds detected in the soil samples include:

• acid-extractable phenolic compounds at the ppm level (the prior­

ity pollutant 2,4-dimethylphenol and two non-priority compounds)

• base-neutral extractable non-priority compound at the ppm level

(dibenzofuran)

• pesticides at the part-per-billion (ppb) level (aldrin, lindane,

and possibly heptachlor epoxide).

Other tentatively identified compounds from the GC/KS scan of the com­

posite soil samples are included in Appendix D.
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Except for halogenated organics, the DOE hazardous waste criteria do

not specifically address non-PAH compounds. Criteria for definition of a

"dangerous waste" or "extremely dangerous waste" exist that are based on

total equivalent concentrations and quantities of mixtures of chemicals

based on their carcinogenic and toxic properties. Wastes exceeding 400

pounds that contain halogenated hydrocarbon concentrations of 0.01 to 1.0

percent are considered to be a "dangerous waste" by the state. Composite

soil samples from BH-7 and BH-9 have only 0.002 and 0.004 percent, re­

spectively, of halogenated organics (methylene chloride).

It does not appear that the field exploration program reached the

bottom of contamination on the Port Quendall property. Levels of PAH

approaching one percent were found at the 21.6 to 23-foot interval of

borehole BH-5. !Welker (1971) found hydrocarbon odor near the bottom of

holes drilled to a depth of approximately 60 feet, although this could

have easily been the result of contamination carried down from much

higher horizons.

WATER

Based on an analysis of inorganic constituents (Appendix D), the

groundwater on the property is fresh (i.e., low dissolved solids) and

varies in hardness from moderately hard (61 to 120 mgtl of CaC0
3

) to

very hard (more than 180 mgtl of CaC0
3

). The pH of water varies from

slightly acidic (6.1) to slightly alkaline (7.8).

Table 8 lists the results of the organic analyses of the water

samples and Figure 8 provides a spatial plot of these data. Polycyclic

aromatic hydrocarbons were present in all 12 groundwater samples from the

property, ranging in concentration from 6 ugtl to 23 mgtl.
ll' W"
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The DOE uses water quality criteria recommended by the U.S. Environ­

mental Protection Agency (EPA) in the November 28, 1980 Federal Register

for their evaluation of potential priority pollutants in water (personal

communication, G. Brugger, DOE, August, 1983). The EPA does not have

recommended limits for PARs, although toxicity and risk-level data are

presented.

Polycyclic aromatic hydrocarbon concentrations greater than 1 mg/l

were present in water samples from wells BH-5, BH-5A, BH-8, BH-8A, and

BH-2A. With the exception of water samples from wells BH-2A and BH-12A,

groundwater containing more than 100 ug/l of PARs occurred in wells where

soil samples had more than one percent PARs. In wells where soil samples

were found to have less than one percent PARs, the corresponding water

samples contained less than 100 ug/l of these compounds (Figure 8). In

general, PAR concentrations were higher in shallow groundwater than in

deeper groundwater samples.

The PAR concentration in the water sample from well BH-2A (2.64 mg/l)

appears to be anomalously high. Soil from boring BH-2 had very low PAH

concentrations and water from well BH-2, which is adjacent to well BH-2A

and screened at the same depth interval, had a PAR concentration of only

5.7 ug/l. The anomalously high value could possibly be the result of

cross-contamination during sampling.

The PAR concentration in the water from BH-12A (745 ug/l) appears to

be high relative to the low soil PAH concentrations in the boring (0.004"

percent maximum). The high PAR concentration in the water could be due

to migration of these compounds from up-gradient sources along the old

Hay Creek channel. "The high concentration could also be a result of

cross-contamination during sampling.
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Volatile aromatic hydrocarbons were present at detectable concentra­

tions in 8 of the 12 groundwater samples. Benzene, toluene, and xylene

(BTX) concentrations ranged from several ug/l to approximately 17 mg/l.

The concentrations of each of these compounds were generally equal to Or

greater than 1 mg/l in samples from wells BH-5, BH-5A, BH-8, and BH-8A.

It should be noted that boreholes BH-5 and BH-8 had the highest soil PAR

concentrations. It is possible that the high PAH values were observed as

a result of their extraction from soil by the BTX solution. The absence

of detectable volatile organics in the water sample from BH-2A is further

evidence that the high PAH reading for the sample is anomalous.

Four of the groundwater samples were analyzed for pentachlorophenol.

Only the sample from BH-8 contained a detectable concentration of this

compound (86 ug/l). No concentration limits for aromatic hydrocarbons

or pentachlorophenol have been promulgated by the EPA for freshwater

aquatic life or human health, although toxicity and risk-level data have

been presented in the Federal Register.
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Table I. MONITORING WELL INSTALLATIONS

Total Ground M.P. Monitored
Depth Elev. Eleva

Dia. Interval North East
lie I I (ftl (ftl (ftl (i nl Material (ftl Coordinate Coordinate

BH-I 19.5 23.4 23.42 2 PVC 5-19.5 197,782 1,662,516

BH-2 19.5 20.8 25.47 2 PVC 5-19.5 197,633 1,662,767

BH-2A 20.0 20.8 25.06 4 Stainless 5-20.0 197,630 1,662,762

BH-5 32.0 32.3 25.64 4 PVC 13-23.0 197,473 1,662,136

BH-5A 10.0 23.3 24.38 4 PVC 5-10.0 197,406 1,662,136

BH-6 19.5 20.0 21.85 4 PVC 8-18.0 197,406 1,662,227

BH-8 24.5 23.4 25.12 4 PVC 13-23.0 197,342 1,662,426

BH-8A 10.0 23.4 23.64 4 PVC 5-10.0 197.336 1,662,426

BH-IO 19.5 21.5 22.50 4 PVC 5-19.5 197,331 1,662,981

BH-12 23.0 21.9 24.39 4 PVC 13-23.0 197,106 1,662,862

BH-I2A 10.0 21.9 21.41 4 PVC 5-10.0 197,106 1,661,855

BH-15 19.5 21.9 21.70 2 PVC 5-19.5 196,970 1,661,914

Note: Parentheses with coordinates indicates survey by ~ personnel. Al I other
survev data obtained by Ken J. Oyler, CE &LS 15524.

a M.P. denotes measuring point at top of instal led casing used for various hydrologic
measurements.
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Table 2. ANALY'I'ICAL METHODS USED FOR THE ANALYSIS OF SOIL AND WATER
SAMPLES

Parameter
Number of

Samples Met.hod

I
I
I
I
~

PAH
b

Screen

Total Soil PAHs

Volatile Organic
Screen

Priority Pollutants

124

6

2 Composites (all
fractions). 3 sam­
ples (base-neutral
extract only)

Absorbance of extract

c
Appendix G of 173-303 WAC
(3/82)

EKSL-LV
d

No. 1 (11/10/81)

EMSL-LV No. 2 (11/10/81) for
extraction; EPA methods 624
and 625 for analysis

WATER

a
Boring and t.rench soil samples.

b
Polycyclic aromatic hydrocarbons.

C Washington state Administrative Code.

Appendix G of 173-303 WAC, 3/82
EPA Method 602
Sep-Pak Method
EPA Method 150.1
EPA Method 310.2'
EPA Method 120.1
EPA Method 273.1'
EPA Method 215.1'
EPA Method 242.1-
EPA Method 258.1
EPA Method 325.1
EPA Method 375.4
EPA Method 353.2
EPA Method 420.1

12
12

4
12
12
12
12
12
12
12
12
12
12

3

PAHs
Volatile Aromatics
Pentachlorophenol
pH
Total Alkalinity
Conductivity
Sodium
Calcium
Magnesium
Potassium
Chloride
Sulfate
Nitrate-Ni tri te
Total Phenols

I
I
I

d . .
U.S. EPA Envlronmental Measurement System Lab. - Las Vegas.
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Table 3. CHARACTERISTICS OF GROUNDWATER MOVEMENT ON THE PORT QUENDALL
PROPERTY

Estimated
Well Transmissibility Velocity.
Number gpd/ft ft/yr Ji/do.J

8H-2A 104 7.3 D.0).

8H-6 453 58.4 0./ b

8H-8 16 7.3 (). () ).

8U-10 250 18.3 (). oS'

8H-15 484 32.9 D·oq
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Table 4. CROSS-COMPARISON OF PAM CONCENTRATIONS OETERMINED BY DIFFERENT METHODS

Semple (Concentration I by weight)

Method BH-210-2 BH-4/D-4 BH-6/D-4 00-9/0-7 00-10/0-5 00-11/0-6 OO-7~.

Absorbance
a

Screen

OOE Method

GC/MS
(2 or 3

aranatic rings)

(more than 3

aranatic rings)

0.002

0.057

0.44

0.46

0.031

0.015

0.01

0.03

0.03

0.06

0.002

0.064

0.01

0.02

0.0005

0.0006

0.74-0.97

b
0.27

b
0.07

a
Concentration in terms of percentage as benzo(a)pyrene.

b
Based on both readi Iy identifiable compounds and tentatively identified compounds.

Note: Refer to Table 2 for analytical methods.
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I
Table 5. ANALYTICAL RESULTS FOR POLYCYCLIC AROMATIC HYDROCARBON (PAH)

a

I
SCREENING OF SOIL SAMPLES FROM THE QUENOALL PROPERTY

Boring Sample Location
b

Oepth (feet) PAH Concentration
c

I
Boring Samples

I BH-l 0-1 0-1.5 0.002
0-2 3-4.5 0.93

I
0-3 4.5-6 4.8 ~

0-4 6-7.5 L/O.002
0-5 7.5-9 0.001
0-6 12.9-14.4 0.004

I 0-7 18-19.5 0.009

BH-2 0-1 0-1.5 L/O.OOI

I 0-2 3-4.5 0.002
0-3 4.5-6 0.003·
0-4 6-7.5 L/O.OOI.

I
0-5 7.5-9 L/O.OOI
0-6 12.9-14.4 0.001
0-7 18-19.5 L/O.OOl

I BH-4 0-1 0-1.5 L/O.OOl
0-2 4.5-6 0.002
D-3 9-10.5 0.056

I D-4 10.5-12.0 0.44
0-5 12.9-14.4 3.4 •
D-6 18-19.5 0.75

I
D-7 21. 7-23.2 0.041

BH-5 D-l 0-1.5 0.73
0-2 1.5-3 1.0

I D-3 3-4.5 0.90
D-4 4.5-6 0.89
D-5 6-7.5 0.89
D-6 7.5-9 0.006
D-7 12.9-14.4 0.006
D-8 18-19.5 1. 9 ,
D-9 21. 6-23.1 0.71

BH-6 D-l 3-4.5 1.0
D-2 4.5-6 0,023
D-3 6-7.5 0.94
D-4 7.5-9 0.01
D-5 12.9-14.4 0.002
D-6 18-19.0 0.001
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I
ANALYTICAL RESULTS FOR POLYCYCLIC AROMATIC HYDROCARBON (PAH)Table 5.

I
SCREENING OF SOIL SAMPLES FROM THE QUENOALL PROPERTY

a
(continued)

Boring Sample Location
b

Depth (feet) PAH Concentration
c

I
BH-7 D-1 3-4.5 0.91

I D-2 4.5-6 0.081
D-3 6-7.5 0.74
D-4 7.5-9 0.97

I
D-5 9-10.5 0.88
D-6 12.9-14.4 0.001
D-7 18-19.0 0.008

I BH-8 D-l 0-1.5 0.86
D-2 1.5-3 0.054
D-3 3-4.5 0.013

I 0-4 4.5-6 0.94
D-5 6-7.5 1.2
D-6 7.5-9 1.1

I
D-7 12.9-14.4 1.8
D-8 18-19.5 1.3
D-9 23-24.5 0.042

I BH-9 D-1 0-1. 5 0.005
D-2 1.5-3 1.7
D-3 3-4.5 2.2

I D-4 6-7.5 1.3
D-5 7.5-9 0.014
D-6 9-10.5 1.0

I
0-7 12.9-14.4 0.03
D-8 18-19.5 L/O.OOI

BH-10 D-1 0-1.5 0.63

I D-2 1.5-3 0.009
D-3 3-4.5 0.002
D-4 4.5-6 0.002

I
D-5 6-7.5 0.002
D-6 12.9-14.4 L/O.OOI
D-7 18-19.5 L/O.OOI

I BH-ll D-l 0-1.5 0.007
D-2 1.5-3 0.017
D-3 3-4.5 0.002

I D-4 4.5-6 0.002
D-5 6-7. 5 0.003
D-6 7.5-9 0.003

r
D-7 12.9-14.4 L/O.OOI
D-8 18-19.5 0.01

J

1

I
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I Table 5. ANALYTICAL RESULTS FOR POLYCYCLIC AROMATIC HYDROCARBON (PAH)
SCREENING OF SOIL SAMPLES FROM THE QUENOALL PROPERTY

a
(continued)

I b c
Boring Sample Location Oepth (feet) PAH Concentration

I BH-12 0-1 1.5-3 0.004
0-2 3-4.5 1../0.001

I 0-3 4.5-6 0.001
0-4 6-7.5 0.003
0-5 12.9-14.4 0.001

I
0-6 18-19.5 0.003
0-7 21. 9-23.4 1../0.001

BH-14 D-1 0-1. 5 0.022

I 0-2 3-4.5 0.007
0-3 4.5-6 0.007
0-4 6-7.5 1../0.001

I 0-5 7.5-9 0.009
0-6 12.9-14.4 1../0.001
0-7 18-19.5 1../0.001

I BH-15 0-1 0-1.5 0.004
0-2 3-4.5 0.008
0-3 4.5-6 0.002

I 0-4 6-7.5 1../0.001
0-5 7.5-9 1../0.001
0-6 12.9-14.4 0.002

I 0-7 18-19.5 0.001

BH-16 D-1 0-1. 5 0.004

I
0-2 1. 9-3.4 1.1
0-3 3.4-4.9 0.001
0-4 4.9-6.4 1../0.001
0-5 6.4-7.9 d

I 0-6 7.9-9.4 1../0.001
0-7 9.4-10.9 1../0.001
0-8 12.9-14.4 1../0.001

I 0-9 18-19.5 1../0.001

Trench Samples

I T-1 1 39.1 2.5' 0.67
2 39.1 3.8 0.73
3 39.1 5.0 0.008

I 4 31.9 4.4 0.37
5 47.8 3.1 1.3.

I
I
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Table 5. ANALYTICAL RESULTS FOR POLYCYCLIC AROMATIC HYDROCARBON (PAH)

SCREENING OF SOIL SAMPLES FROM THE QUENDALL PROPERTY
a

(concluded)

Boring Sample Location
b

PAH ConcentrationcDepth ( feet)

T-1 (cont. ) 6 20.0 5.6 0.002
7 46.9 5.6 L/O.OOl
8 39.1 1.3 L/O.OOl

T-2 1 7.5 2.0 0.002
2 6.3 3.75 0.50

T-3 1 19.7 3.75 0.32
2 19.7 5.3 0.84
3 19.7 7.5 1.0
4 30.6 5.9 1.2

T-4 1 100.6 4.7 1.9
2 100.6 6.6 0.43
3 100.6 8.1 0.080
4 51.0 3.1 0.28
5 51.0 5 0.48
6 51.0 6.9 1.7

a
Screening by measurement of absorbance of extract and comparison to
benzo(a)pyrene standards.

b
Feet from southern end of trench.

c
~ PAH by weight of soil as benzo(a)pyrene; L/# = Below detection level
of #.

d
Sample not analyzed.

34



(

i

0614c-9

Table 6. CONCENTRATIONS OF TOTAL PAHS AND SELECTED NON-PAH COMPOUNDS
DETECTED IN GC/MS SCANS OF EXTRACTS OBTAINED FROM TWO SOIL
COMPOSITES a

I Concentration (ppb)
Extract Compound BH-7 Comp BH-9 Comp

a Only priority pollutants and readily identifiable non-priority pollu­
tants are listed. Other tentatively-identified compounds are listed in
Appendix D. Two and three ring aromatic compounds (which are not con­
sidered to be PAHs by the Washington State DOE) are listed.

2,4-Dimethylphenol
b

2-Methylphenol
4-Methylphenol

b
Benzene

bEthylbenzene
Methylene Chloride

b

b
Toluene
O-Xylene

Total PAH Compounds
(>3 rings)b,C

bAcenapthene
b

Fluoranthene
bNapthalene

. b
Acenapthylene

bAnthracene
b

Fluorene
bPhenanthrene

Dibenzofuran
2-Methylnapthalene

27,500 L/4,OOO
15,700 7,800
30,400 LI2 ,000

650,600 1,204,400

159,300 515,000
166,800 368,000

1,139,000 2,168,000
71,500 185,000
74,400 258,000
96,500 279,000

304,300 1,061,000
72,900 139,000

265,000 1,083,000

1,130 2,300

27,000 34,600

19,300 36,700

10,150 12,000
58,400 56,900

7 130
L/IOO 50

L/IOO 180

b d
Epoxide '

d
. b

Al rln
Heptachlor

• d bLIn ane

Acid

Base/Neutral

Volatile

Pesticides

I
I
I

I
I

I
I
I
I
I
I
1
I

b
priority pollutants.

c
Includes only readily identifiable compounds.

d
Possible positive matrix interference .

.j
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Table 7. RESULTS OF THE SCAN FOR VOLATILE ORGANIC COMPOUNOS IN THE SOIL

SAHPLES
a

I Compound BH-2I0-2 BH-4/0-4
Sample

BH-6/0-4 BH-9/0-7 BH-IO/O-5 BH-II/O-8

I

I
I

I

I

I

I

I

I

I

I
1,

I
j

Benzene L/O.2 0.3 L/O.2 2.1 L/O.2 L/O.2

Toluene L/O.2 L/O.2 L/O.2 5.2 L/O.2 L/O.2

Xylene L/O.4 L/O.4 L/O.4 7.3 L/O.4 L/O.4

Methyl-
benzene
& Styrene L/O.4 L/O.4 L/O.4 4.3 L/O.4 L/O.4

a
Concentration in units of ppm; Llif = Below the detection level of If.
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Table 8. CONCENTRATIONS OF SELECTED ORGANIC CONSTITUTENTS IN WATER SAMPLES

Parameter BHl BH2 BH2A
Sample Concentrationa,b (ug/l)

BH5 BH5A BH6 BH8 BH8A BHlO BH12 BH12A BH15

115 5.7 2640 4240 5210 930 1839 22,700 12.8 6.8 745 10.4

L/l.O L/l.O L.l.O 17 ,000 980 94 7,000 14,000 24.0 Lll.O L/l.O L/l.O

L/l.O L/l.O L/l.O 17 ,000 640 39 4,100 9,200 L/l.O L/l.O L/l.O L/l.O

2.1 L/l.O L/l.O 17 ,000 490 150 5,200 4,600 5.0 L/l.O Lll.O 6.0

LllO LllO LllO 86

Depth
Screened

(feet)

PAHc

Benzene

Toluene

Xylene

Penta-
chloro­
phenol

5-19.5 5-19.5 5-20.0 13-23 5-10 8-18 13-23 5-10 5-19.5 13-23 5-10 5-19.5

a
L/. = Below detection level of •.

b The sample name reflect the well from which the sample was collected.

c
~g/L as benzo(a)pyrene, corrected for napthalene; by Washington State Dept.
of Ecology Method.

Note: Refer to Table 2 for analytical method.
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BORING AND WATER WELL LOGS
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Project: PORT QUENDALL Log of Boring No. 1Renton, Washington

Date Drilled, May 17, 1983 Remarks,
Type of Boring' 4" Hollow Stem Auger

Hammer Weight,
c

>--' ~ u: .gu.
~ • CJ ...J
Q. ;;;--

~~* MATERIAL DESeRI PTION 0 ...J -
-" E • ...J ...J <l:
0- 0 a. • - 0 UJ f-0 u

SO UJ~ V> III c :r: 0Cl 0
u !::

Surface Elevation: 23.4 ...J

1 0.002 FILL O~ .<
- Woodchips and Aggregate <)

9,-0 /
.. .

"'"- SANDY SILT (ML) - c:· . · . III-- -
- . 01 ive-gray, occasional gravel lenses, -

· ', ... ..0

distinctive He odor throughout - - u

2 56 0.93 >
- - ~~. "-

--
Q

1- -- .
I--5- 24 4.8 Tsecomes

-
3 less sandy - - -.c: -

-- u -
- -c: -

Water lWi th

-- .- -
I -

4 8 0.002 -- N
-

- organic debris - -some - - -
..-SL ---

- -
14 J> .-~-:::::, ... -

5 0.001 --
(SM) ~ •...~. -- SILTY SAND - --

Medium to fine, 20% s i 1t. frequent -
· . --

10- peat lenses, some distinctive odor I- · . --.. --:-:- .- -- -

J Peat lens --- /
i=

- - :,'..:
"0 -'. '. ..

<1J -
.. . .. +' --- - +' -- - .. ... a -- -

Vl
--

- 6 27 0.004 -
:J Peat lens ~_"::.

u -
> -
"- --

lS- I- -- - -
Q --

-"'- - -- - -
.c: --u -

- - -- c: -.- --· . I -
'~-' N --- . -· . --- -- ... · . -

7 25 0.009 ... -
- ~Peat

--lens -0:. _'0 -

20- ~BOTTOM 19.5'
1-

OF BORING @

- -
- -

- -

Proj. No. 90029A T Woodward·Clyde Consultants Appendix A-1
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1

Project: PORT QUENDALL log of Boring No. 2Renton, Washington

Date Drilled, May 17, 1983 Remarks,
Type of Boring' 4" Hollow Stem Auger

Hammer Weight,
c

>-u: ~ u: .~
~ • \:J ...J. Q. ;;;-.. J: - - MATERIAL DESCRIPTION 0 ...J -

~ E • oi E *' ...J ...J <l:
C. 0 Q. • - 0 w f-e 0

~ w• '"
c J:0 al 0 0
0 f-

Surface Elevation: 20.8 ...J

FILL --
I 52 < ---

- Si It, Grave 1 and black ~;~ (organic debr i s "'-o-='
- -- -
.'""': ..- c:

<1J

SAND (SM) -- SILTY - - .c

2 33 0.002 01 ive-gray, damp, occas i ona I u
>- lenticular gravels and peat - - - "-

interbeds
1- - c

I--5- 8
· .

3 0.003 -
Water - -

~
_. ..;.... .r:: -- -u -

.. c: -.-
4 44 < ... I --- N -

-
· . -- - -

5 27 < -_. -

- - .
· . -

.. -
-- -

· . -
10- 1- -

· _. -
-

- - · .

!
:;:-

.. .

-
~Peat ~~- Q) -- ... -... -- - . .. , 0 --- -

6 10 0.001 <Il -
- JPeat :::.:::0.::- -u ---- > -

"- -
15- I- · , . -

... , c --
"

'.' . -- -- - -.r:: -
u -

- - c: -· .. " . .- -
I -N -

- - ' , .. -

lpeat

' ' -
34 --- -

7 < - ~-- -- ~-~ ---- -
20- ~ BOTTOM

1-
OF BORING @ 19.5'

- -

- -
- -

Proj. No. 90029A I Woodward·Clyde Consultants Appendix A-2
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Project: PORT QUENDALL log of Boring No. 2ARenton, Washington

Date Drilled, June 2, 1983 Remarks,
Type of Boring' 6" Hollow Stem Auger
Hammer Weight:

c

u: ~ u: .2 >
~ ; l:l ...J
Q. ;;;-. :I: " - MATERIAL OESeRi PTION 0 ...J

~ E ~
<: 'E ;{I. ...J ...J «

Q. c c ... - 0 w f0-e ;;: W~ In c :I:0 CD 0 0e !::
Surface Elevation: ...J

MONITORING WELL 2A "AS BUILT" DIAGRAM ~ ~- No lithologic log CEMENT ~
or sampl ing BENTONITE C,vo ( bVc,vo- 0

0 0 bDOo (
Installation is PELLETS

°o~o ~o~- monitoring well -
location 5.7 feet · ' .' "

west-southwest of 4-INCH I. D. · .
- STAINLESSBor i ng 2 RISER

5- 1- '.f--
· .

'-
' ... -

- SAND PACK --. .. -.-
- - - · .---- 0

- .--
4-INCH I. D. -- 0 - · .SLOTTED ., -· , .. -SCREEN/ . ' '. - · .

10- STAINLESS 1- -

STEEL (304) . ' -
0

-- .. - .".. - ..-- - · . ,- ..... -- · ... -- 0 -
-

.. - ,

- - .. ..
-
- . , ' ,
- , ' ' '15- - --

· . -
- 0 -

-- , .
',-- 0

..
'-

, ' -
-- ' .- - · . -- · .. -. ' -- - . , -... - . .
- .. ·

20 ',' .
tr '..:.:...:...

~ BOTTOM CAP-
- OF BORING @ 20' 0

- -
- -

Proj. No. 90029A I Woodward·Clyde Consultants Appendix A-3
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Project: PORT QUENDALL Log of Boring No. 4Renton, Washington

Date Drilled, May 18, 1983 Remarks,
Type of Boring' 411 Hollow Stem Auger

Hammer Weight,
c

-' ~ u: .2 >-u.
~ 1i <:> -J- Co ;;;-. ::r:,:;;- MATERIAL DESeRI PTION 0 -J -

~ E ~ " c .. -J ...J <l:
C. 0. • - U.J f-

" 0 " 0 :;: U.J~ en iii c :r:0 0 0
" f-

Surface Elevation: ...J

'-.I~ ~ ;;
1 26 < FILL pc> ~ t'-- - f- I

Si 1t wi th agg regate b o~( -
RO~_C

,
- - \

°OD
/

- -
D~oC "\ -

/

- ~ 0 \,,-c /

.•. / \

5- SANDY SILT (ML) - .~.~
/

2 0.002 -/"-.-, \
Dark brown, occasional peat lenses --- \

-~
/ "- -

l~} Log

.. ;

\~-:- . h-
h ,

- - 1-
.---, ....... ' \'

~-.:
/

- tFILL
- '.... \
~~

.. ....:..:..."....:.: r,
- ..

/

-- \ -
3 2 0.056 CLAYEY SILT (MH) --

10- / 'Black, medium-highly plastic, -- -
noticeable iridescent - ,

HC odor and -- "" 1- N
4 18 0.44 sheen, some peat -- I

/

"a
"- '"

, --- :J 1- --- Cl. ,- /
-- OJ ,

4 3.4 jIridescent

... -
5 -- .- \-- throughout c

-- 0... \-- c
15- OJ ---

\
\ .

-- -I- -- I

- --
\ -

/

- CLAY (CH)
f-I --

Brown, wi th occasional peat lenses I,
6 7 0.75 ,

- I-\

20-
1\-.
I

- . \
I.

- \

7 2 0.041 ~BOTTOM OF BORING @ 23' , \

\

Proj. No. 90029A I Woodward·Clyde Consultants Appendix A-4



Project: PORT QUENDALL
Renton, Washington Log of Boring No. 5

Date Dr i II e d : _~M.::.aLy_2=-0::....z...'--:.....19~8::...,,3~-----, _
Ty p e of Bar i ng : _6_1 '_H_o_I_I_o_w_S_t_em_A_u.....;9"-e_r _

Hammer Weight:

Remarks: _

.
o

u
>a..

.D

.r:::.
u
l::

I
.:T

o
.:T

"0
(l)

.r:::.
u
II)---

•.- "0,.
~ -

--

-'.:-:: "

- . .' . '.

- '.':.':

-

_:~"~" f ....
- .'. - ~

-., ."

MATERIAL DESCRIPTION

FILL
Silty Sand (SM), brown, dry,
some organic debris/rootlets

SILTY SAND (SM)
Gray, medium to coarse, distinctive
HC odor and iridescent sheen

Surface Elevation:

TBecomes damp, pitch fragments and black
Water fibres, with noticeable HC odor_SL ---I

SILTY CLAY (CH-CL)
01 ive-gray, medium to high plasticity,
occasional black fibres & brick fragments

c:
.2
~

III
J: ~ -
<! E ?If.
0.. t -

c:
o
u

-O. 006 I------------------------i ~
': .

1.0

0.73

0.89

0.90

0.89

10

10

34

20

24

16

- 6

_ 3

..
IV

0-

E
g

(I)

2

_ 5

-

-

-

-

-

-

5- 4

10-

-
' ..
','.' .- "--

-
, .- .. I---

.
o

- -CIl

u ­
> ­
a.. -

(-
"0
(l) -
..... ­
..... ­
o -

- . ,

- '.... , '

h.' :.::.: "

'-~~~
• '4"

- : '.

~~

T
Noticeable HC odor and iridescent
sheen; some rapid corporation
of lighter fractions noted

J\
'-- Concentrated contamination

r- Concentrated contamination
I

:=J-J

1.9

0.00629

28

_ 7

-
8-

-
-

15-

20-

-

- 9 12 0.71

CLAYEY SILT to SANDY SILT (MH-ML)
Brown, some odor

~BOTTOM OF BORING @23 1

> ." ••. ".--

--

.r:::. -
u ­
l:: -

f
...:T

Proj. No. 90029A I Woodward·Clyde Consultants Appendix A-5
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Project: PORT QUENDALL Log of Boring No. SARenton, Washington

Date Drilled, May 20, 1983 Remarks,
Type of Bar ing' 4" Hollow Stem Auger

Hammer Weight,
c

u: ~ u: .g >-
~ • " ..J. 0. ;;;-- :I: ' - MATERIAL DESeRI PTION 0 ..J

~ E ~ « E '* ..J ..J -0:
C. 0 0.. 0-

0 UJ >-0 u
;: UJ~ lI> OJ c :I:0 0 0u t:

Su rface Elevation: ..J

-\ ~\"""I(...-'/
MONITORING WELL 5A "AS BUILT" DIAGRAM \ , \ )\ I ....

- - \ '
1- ,_

I-, '\ ,..I;' I '

No lithologic log BENTONITE ..... , \ , ,-'/-- '/ - -Ior sampl ing SEAL ' " "'.1; 1-'
,- 1-

- Installation is - ''''1-\ I'a 4-INCH I . D. \,,; I- I ...... \

shallow monitoring well ' -
PVC BLANK

- , 1\ 1

- 4.5 feet north of - v., '
, , , " ,,'

Bar ing 5 .. , ..
. .. ".. ' . ,

5- 1- .... ' I--- · .' .SAND PACK
.. ,

" , - · ." .. -

- ..
- - .. - · .' .- ... .-

4-INCH I. D. .. '. , -
- - ' . - , , ' "

PVC SLOTTED ' '.
, ' -- - - ...... -

- ' "

- , ' ..
- - ," - ",.. - , '--

10 '" .. ' - .. ", ",

"-- BOTTOM- OF BORING @ 10 ' -
- -

- -

- -

lS- I-

- -

- -

- -

- -

20- 1-

- -

- -

- -
Proj. No. 90029A I Woodward·Clyde Consultants Appendix A-6
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Project: PORT QUENDALL log of Boring No. 6Renton. Washington

Date Drilled, May 20, 1983 Remarks,
Type of Boring' 6" Hollow Stem Auger

Hammer Weight:
c

-' 0 ;: .g >-u. .. • <.:J ...J- Q. ;;-. ~~~ MATERIAL DESeRI PTION 0 ...J -
~ E • ...J ...J -0:
0. Q. • - f0-g !2 " 0 w
• '" III c :I: ;': w
a 0 0

" t:
Surface Elevation: ...J

u _

FILL
1:>00- - -0 (

Si 1t and aggregate 000 (- push for drill pad -Po _( ~

c

- - '"-- -.0
1 6 1.0 --

- "" "
u- :>
"-

JBlack HC zone, distinctive odor ~ =-=
5- - .:::---= c

2 48 0.023 -" .

- . .:....-:..:......
.J::

SILTY SAND (SM) u
" ." c

3 7 0.94 Gray, medium to eoa rse, occasional . .....-- '--. .-- -"" ""

clay lenses, noticeable HC odor
I

"""()-uo~

- 4 16 0.01 - -....:...;.. ..~ -
-- -

- -
-

~'-' -
10- i- -

· "" -·+-:- . .,-.:. ,-

(- - -.-.· ..... -"" " "0- ., --- ... -... -
- (CH-CL)

-- a -SILTY CLAY --- '" -
5 8 0.002 Brown, occasional peat lenses

~::-
-

- u -:>
"- ---- -

15- -- -c --- -- -
- - " " .J:: -

U -
C -

- .- -
I -

" " """ -
- ----

- 6 3 0.001 --
--

20- ~ BOTTOM
-

OF BORING @ 19.5'
- -

-
- -

Proj •. No. 90029A I Woodward·Clyde Consultants Appendix A-7
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Project: PORT QUENOALL Log of Boring No. 7Renton, Washington

Date Drilled, May 17, 1983 Remarks,
Type of Boring' 4" Hollow Stem Auger

Hammer Weight,
c

-' ~
0 >-

I<- m ~ OJ; <.:> ...J
0. ;;... ::I:::- MATERIAL DESCRIPTION 0 ...J -

-" E • <: c .. ...J ...J «
Q. c 0 0.. t- 0 w f-
m en III c :I:

;: w
Cl 0 CO

" f-

Surface Elevation: ...J

FILL :.---
Si 1t wi th gravel, s i 1t pushed for drill -- ,

- - /\

pad
~Oll

H-

TWith
\,

- grave 1 - , , 0 ---
°2..° 0 /-- 1-

1 11 0.91
CLAY (CH) \/

- 01 ive-gray, highly plastic, damp ,
1-

5- 2 2 0.081 - 1'"" .
SANOY SILT (ML) -- \

- Da rk gray. not i ceab 1e HC odor --- -
3 3 0.74 and iridescence -- \

- /

- - -- '" 1

-- '" \
- - -- -4 1.5 0.97 I

1-- 1-- 0

- - 01 I,
::>- ~I-5 16 0.88 PEAT: Wi th clay. brown, highly plastic, -- a.

10- noticeable HC odor -~- '" ~,I
~-- ....-

- .. c 1-a -...
SILTY SAND (SM) ' .... c \

- - .. . .

'"Dark gray. medium to eoa rse, a:l 1-- -:.....

\
/

- noticeable HC odor, occasional - '\
peat lenses -_. /

6 34 0.001
... ,

- _.
"-- /1

15- - ,-
I-- f- -

- I -,\ I
.. --- - .. .. /\

... ' -.. . ,... f:- -Peat interbed --- , \

- 7 44 0.008 Wi th HC odor - ~~.'~... "
.' .. 1-

20- ~ BOTTOM OF
-

BORING @ 19.5'
- -

- -

- -
Proj. No. 90029A I Woodward·Clyde Consultants Appendix A-8
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Project: PORT QUENDALL Log of Boring No. BRenton, Washington

Date Drilled, May 19, 1983 Remarks,
Type of Boring' 6" Ho 11 ow Stem Auger

Hammer Weight,
c

-' 0 0 >-"- " u: .~ l:) ..J
Q. ~ :I: • - MATERIAL DESeRI PTION 0 ..J-

"" E • « 'E ;#. ..J ..J<t
c- " " 0. B - 0 UJ f-

" (J) In '" I ;:UJ

" 0 Cly t:
Surface Elevation: ..J

1 36 0.86
--

- FILL ---
Sandy 5 i 1t (ML) , dark brown, damp " '--

--- 2 53 0.054 -
--

- ' .. , ..

0.013 51 LTY SAND (SM) '~'.:..:...'.

/
...

- 3 01 ive-gray, medium grained, distinctive
' ..

:.:....:..:..:..: ..

HC odor and iridescent sheen ' ......
~

:~.~': c:
5- -" ro

4 19 0.94 -
CLAY (CH) : Li ght gray, highly plastic -"

- w
SAND (SW) : Black, HC odor and sheen >" " , a.., ,

- 5 44 1.2 CLAY (C H) : Li ght gray c

CLAY (CH) : Brown --
6 30 1.1 .. .c

u
SILTY SAND (SM)

'". , c:
- .5L - .' .. ,-

Gray, 30% s i 1t, noticeable HC odor and . '".
,

Water . . '.' .' .=r-

IO- abundant brown fluid and iridescent - ':"::'':':',
sheen " '

"

- - : ...'., :
'.- .

- -.:.;....::~:

.: :... '.

--- SILTY CLAY (CH-CL) --- -
7 12 1.8 Li ght brown, highly plastic, some -- i- organic debri s (wood) -- "'0 -

OJ -.....
15- SILTY SAND (SM) - ' , ..... -::.;..:. -:-. a -

Brownish 30% sand '. '. - -gray, .. <II -- - . :....-. ':.:..:.
" ..... w -

, ,
' ..

> -
.-....... a.. -

- ...... . -
-c -- -- - -

SILTY CLAY (CH-CL) -- -
8 1.3 Dark brown, occas iona 1 sand lenses .c -

19 -- u -- c: --- .- -I

-- .=r- -
20 -;; -, .

" "!i " ~ .. ~= •
TBecomes

,....... -gray .. ", ,

22 - ....... -
-
-

- -

24 - 9 27 0.042 ¥ BOTTOM OF BORI NG @ 24.5'

Proj. No. 90029A I Woodward·Clyde Consultants Appendix A-9
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Project: PORT QUENDALL
Renton, Washin9ton Log of Boring No. SA

Da te 0 r ill e d :__M..,...a,..,-y!...-1~9,.-',:.-1~9_8..:..3 _
Typ e 0 f B0 r in 9 : --.:6:.-1_I_H--=o:.-I:.-l--=o:...:..w:....-S:-t:...:..e:...:..m.......;.A--=u~g'-.:e:...:..r _

Hammer Weight:

Remarks, _

c::
...: II> .5'u.

'" ~ -III- 0- ;;-. :I: -~~ E ~ <I: C-o. 0 Q. '"0 '"'" en (Il c::
0 0

'"

MATERIAL DESCRIPTION

Surface Elevation:

>-
(:J -I
0 -I -
...J -let
0 wI-
::r: s;w
I- a
-I

--' ... '.

........
: ....

- .-
.~i) i

CAP~
Ii";

-

II
-
-

,t,.
I • ~
':

- Ii
i

-
-

-

-
1-

-

-
-

Appendix A-l0

I

... -.
--1..........I---.n.....~ . . . - . ." .

r: -.. ; =::."::

4-INCH I. D. -
PVC BLANK -

1-

SAND PACK

-
4-INCH I. D.
PVC SLOTTED

-

BENTONITE
SEAL

Woodward·Clyde Consultants

~BOTTOM OF BORING @10 1

No lithologic log
or sampling

Installation is shallow
monit 0 r i n9 we 11
6 feet south of
Bori ng 8

-
-
-

-
5-

-
-
-
-

10

-

-
-
-

15-

-

-

-

-
20-

-
-

-
Proj. No. 90029A I
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Project: PORT QUENDALL log of Boring No. gRenton, Washington

Date Drilled, May 16, 1983 Remarks,
Type of Boring' 411 Ho 11 ow Stem Auger

Hammer Weight,
c

i:: 0 i::
.e >-

~ .. <.:l ...J
Co ;;;-. :I: " - MATERIAL DESCRIPTION 0 ...J

.c E ~ « 'E *- ...J ...J <0:
Q.

~
.... - 0 UJ >-

" " so UJ~ If) lD c J:Cl 0 0
" t:

Surface Elevation: ...J

FILL
"0 _ ).

1 0.005
00 0

~ "- Si 1t, wi th some gravels - 0

"-. \-
I-=c \- 1.7 TAR: Black, distinctive HC odor, -~ ,

2
wi th occasional cement fragments ~~ \'

- I '

2.2 ]-'.
SAND: Black stain wi th odor

~ "3 -- \ \~-Wood ..
· . ..

\
5- - V '

... \~
- - .•• .. \

.. \-

4 10 1.3
,... ,

\-- -- ~, \
CLAYEY SILT (MH) -- h- -

5 4 0.014 01 ive-gray, damp, soft , distinctive -- lJ\

"odor -- CT\ _\- --- I

6 9 1.0 -- 0 /\
/10- =:} Brown - ~ Ol

peat ~-::::: ::l \-- --- 0- f- "-- <ll ~,/.,
-- .-

\-- c:
0-- ., v~-- c:

- \
,

':, ': .. f\ \
· : :: :

1/- 7 25 0.03 SILTV SAND (SM) _':":.C: ..
Medium to fine, poorly sorted, · . \-

" .

15- distinctive iridescent sheen - 1\
· " .. /

and odor in sand .. ,-
- - :.~:.:.::: vi

I-
.. ... -...

f- - . ,' ...
- . "" "--

\ -
-"

. ,.... -- .".
\/

CLAYEY SILT (MH) --
8 28 < 01 ive-gray, 51 ight odor

,...
- - --

/',

20- ~ BOTTOM
-

OF BORING @ 19.5
- -

- -

- -
Proj. No. 90029A I Woodward·Clyde Consultants Appendix A-II



I
I
I
I
I
I
I
I
I
I
I
I
I
I
1
J

J

j

,

Project: PORT QUENDALL log of Boring No. 10Renton, Washington

Date Drilled, May 18, 1983 Remarks,
Type of Boring' 6" Hollow Stem Auger

Hammer Weight:
c

u: ~ u: .2 >-
" • t:l ...J- Co ;;- ::r.=- MATERIAL DESCRIPTION 0 ...J -

~ E • " c .. ...J ...J <::
0. 0. • - w f-a a 0 0
" c :;: w
0 en III 0 :I: 0

0 f-
Surface Elevation: :J

.. .'

1 20 0.63 FILL
:". ,', i:- . '.. ' .

Si 1ty Sand (SM) , 01 ive-brown, ..

f" .

10% 5 i 1t, occasional organic .-

- -. '.
2 28 0.009 debri 5 and gravels ' .'-- <::

III
- -

;'0 . . .Ll

3 19 0.002 . , . ' u, ,
- -' >

~ater
... c..

5- ...5L 1- .. c I--4 22 0.002 -- " -
TBecomes gray, - -

- with 51 ight HC odor .r; -.. u -
, .

<:: -
5 11 0.002

.. .- -
- . ' . , -

. ~ 0 : ~ -.. -
- - . . .... : -

-
.' . -

, . -- -
o. ...... -.. .....

( -
10- 1- : :: . ....

. '

-0 -- - " '" -
.~.-:=-: . ... -,':" :" ... -.. .... 0 -- ' . -VI --- --- u -

(MH) > -CLAYEY SILT -- c.. -
6 9 Brown, 20-30% clay, highly -- -< -- plastic, damp c --- ---- -

15- .r; -
-- u -

<:: --- .- -- , --- ~ -
-- -- -

--- --- -- -
SAND (SM) '::"~".'.:::'~ -SILTY -7 15 <

~'7:~:: -- - -
" .~ ,"

20- '-- 1-
BOTTOM OF BORING @ 19.5'

- -

- -

- -

Proj. No. 90029A I Woodward·Clyde Consultants Appendix' A-12
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Project: PORT QUENDALL log of Boring No. 1 1Renton, Washington

Date Drilled, May 18, 1983 Remarks,
Type of Boring' 4" Hollow Stem Auger

Hammer Weight,
0

-' 0
~

.E >-u.
" ;; l:) -'- Q. ;;-- :I: iii MATERIAL DESCRIPTION 0 -'

.c E ~ < E -' -' <t
C- o. . - w f-e 0 " 0
" 0 ;: w
0 II> '" 0 :c Cl

" f-

Surface Elevation: -'
,", ~', ~ / ,

14 0.007 FILL '~- ·.~~o··.
,

1 I- Grave I and Sand - 0: -I
· . .. /-

- - , ,

2 66 0.017 SANDY SILT (ML) -- -
Dark brown, 20-40% sand, some clay, -- If

- - .. ,-
lenticular gravels and

..
Decas iona 1 --

3 36 0.002 -~
I

- peat - -- f-.. ---
~\--

5- 4 6 0.002 - .. /,

-". Brown peat -:::::-;;:~ / I
- -

CLAYEY SILT (MH) -- -I
5 13 0.003 Gray, soft, dry, some organic debris, \-

- ~- - \

and Deat interbeds -- '" I.
: :.. en ,

- 6 25 0.003 (SM) - " -. - 1-SILTY SAND :,:::::';". I

30% s i 1t, odor
0 I

Dark gray, no ..

"- (occasional lenses) :..•..: ........... on
peat :J -I.. --

"....... - 0- J'10- 0'., ".
Q)

1-...
Thin (0.2' ) peat lens ~.;iz· .- ,

- ~ - --:---: C ,-... 0...
:'~:~ ..:

C /-

- - Q)
,

.. \ \-..... ..... -- -". ~ ..:.-.. / ...,
'. ::::

7 16 Thin (0.2' ) lens
· .. -,< ~ peat ---- .~

• '", '0' 1-... ~.::2.: ... ,\

- 1
15- - "'.<" :- . /'

.' .. " .
\-- Thin (0.2 ' ) peat lens - ;;;;_c:;;:
I-· :. '. ~. ., -...

-- .
/-

~ - :,.:.: ....:.. r,-. '.

.., - ~~~.:-:< '\

.... ,-
8 27 0.01 .......... \

~ - ... ::: ..00:-:-:
...... 1-,

20-
"--BOTTOM

-
OF BORING @ 19.5'

- -

- -
- -

Proj. No. 90029A I Woodward·Clyde Consultants Appendix A-13
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Project: PORT QUENDALL
Log of Boring No. 12Renton, Washington

Date Drilled, May 17, 1983 Remarks,
Type of Boring; 4" Ho 110w Stem Auger
Hammer Weight,

0

-' 0 .g >-u.
~ u: <.:l ..J
C. ;;;-. :I: ~ .. MATERIAL DESCRIPTION 0 ..J

~ E ~ « 0 ..J ..J «
c. c 0 0. t- O UJ I-
~ V> 0 ;;: UJ
0 "' 0 J: 0

" t:
Surface Elevation: ..J

FILL: Si It, dark brown ----- ~-~

FILL: Si It, with organics
..::- ..:::=-...:.-

- 1 29 0.004 - ..: :---....: -=- -
-'.'~~i);

co
- '""'SILTY SAND (SM) .'. ..

- .".
2 20

... .c< Gray, medium to fine, occasional
-- ....- - .-

gravel lenses, and organic .. 3

5- - " • .
3 53 0.001 5L

, .. -"-

-~~
c

Water co
- -- - .0

4 40 0.003 '.
' ..
'. w

- -oo'ooi >
J>t, ',f)

0-

-
C! '0,0 p.:

Cl_.'
--' -

- - ...... .c
u
c

. ,.".: .-
10- ,- I',: ....

\... .'

- - :-,' ~.:
-

""..... ~
.~;,: .::.~- ..- ".,",'

--
~';":"'.

- - ..... "tl I--
SANDY SILT / CLAYEY SILT (ML-MH) ---'-~ c -co

5 19 '0.001 Brown, damp, soft, abundant -- '" -
- - .-'-'C:-.. -

organic deb r i s .c --- .... -.- -
15- 1- .---= ....... 3 -

-- -.
"tl -

- ..
'" -- -- .... -.... -.:.... -7- 0 -- -. - -

~'-:-' '" -
:t::.?;~;.. w -

- - > -0- -
SILTY SAND (SM)

'--:-.-'.

6 4 0.003 -
- Gray, 40% s i 1t, abundant organic - ·~:.i·: Cl -

-
debris : ....... - -

20- - .c -;.::". " u -. '. c -",':":" .:-.:
:.':.::~.>

.- -- - , -

J SILTY CLAY (CH-CL) L .--. \-
T

Brown, damp, medium to highly plastic :: ::.:::

7 2 < ~ BOTTOM OF BORING @ 23' -

Proj. No. 90029A I Woodward·Clyde Consultants Appendix A-14



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
]

I
J

Project: PORT QUENDALL Log of Boring No. 12ARenton, Washington

Date Drilled, Remarks,

Type of Boring' 6" Hollow Stem Auger

Hammer Weight:
0

-' ~ ;: .g >-
"- ~ • L? ...J. 0- ;;-..

~~* MATERIAL DESCRIPTION 0 ...J-
~ E ~ ...J ...J <l:
C- o 0. • - w fo-0 u 0
~ <n iii 0 J: s: w
0 0 0u fo-

Surface Elevation: ...J

1,-:.> I--,{;~
I. I ~ I (-- MONITORING WELL 12A "AS BUILT" DIAGRAM .... \ ~'" I- I

I " 1---'-
No 1i thologic log ,/ \ ........

~I 1-- - ,
samp 1i n9 BENTONITE

~ \- ,- Ior \ ~ \' /'

SEAL - vI (\ ,-- Installation is 1-( ~.
1-- ( , _

shallow monitoring we 11 4-INCH I. D. r--I -_, \ I '-,
- 6.5 feet west of PVC BLANK /'1 I I -'

Bor i n9 12 .'..... :.:.:: :": .::
5- - ",:'..':' ::::- .:<.':::

. . - ..
'. .'- .'

- - " .. - .. ..
SAND PACK . , -- ..

- ..
- - .. " -.. '.- ' .

4-INCH
...... -

I. D. .', .. -- - " - ...
PVC SLOTTED

..
-

- - ' , - . ,

,-
- ' .. ' -

10
.. ' '. -

~ BOTTOM- OF BOR I NG @ 10' -
- -

- -
- -

15- -
- -

- -

- -

- -

20- -

- -
- -

- -
Proj. No. 90029A I Woodward·Clyde Consultants Appendix A-IS



I

I

I
I

I
I
I

t
J

Project: PORT QUENOALL log of Boring No. 14Renton, Washington

Date Drilled, May 18, 1983 Remarks,
Type of Boring' 4" Ho 11 ow Stem Auger

Hammer Weight,
0

u: 0
0 >-

" u: .~ (:> ..J- 0- ;;-
~E* MATERIAL DESCRIPTION 0 ..J -

.c E • ..J ..J «
Q. 0. • - UJ >-

" 5? • 0
" <J) OJ

0 :I:
;;:w

Cl 0 0• >-
Surface Elevation: ..J

o O. /

0.022 -- -
- 1 FILL

0
D~ 0

0

\
Si I t and Gravel Aggregate, I /

l) 0 b 0 "

- s 1 i ght odor, occasional pitch - 000-;

"fragments and wood -- \

0
111 0 0

"- 0 /

00 0' --- I.

- 2 43 0.007 - ~p"'-6 .'

Tpitch
00

fragments -- \-
00 • - ~ I

5- Water - -- r _

3 26 0.007 .",
-5L -- "00' /

- ~ \

4 28 < SILTY SAND (SM) ,-
- - -- "\

Dark gray, medium, saturated, ,"
- occasional thin grave I interbeds -- .

" \
5 20 0.009 '". l-en ,

- - " - ,

TGradeS
".':: ''- I -

to finer sand 0 , \

- · . en ,-
ID- - - ::J- ,

.....; .

"

. Q.

- 0

'"
-.

· . --. ... ~\.-
- e ',-"-;. 0... /-e

- .... : ...... ,'.

\
f -

6 TBecomes fine sand ~'g~f:r:"?' -I'
7 < ..... -\- O' .... ,,' -'", .".... ".-. ',"

15- - :'".: :.: ~ \:':" :'., \-....
-- /- - " .

'.
"

- -, ,
/ \· .

- tCoarse

.., .. -- \
<-,
-- - " , \.,

7 24 < PEAT -~- I:-~-- brown, hiahlv plastic ---~ I ,_Wi th clay, --
20- ~BOTTOM -OF BORING @ 19.5'

- -
- -
- -

Proj. No. 90D29A I Woodward·Clyde Consultants Appendix A-16
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Project: PORT QUENDALL log of Boring No. 15Renton, Washington

Date Drilled, May 17, 1983 Remarks,
Type of Boring: 4" Hollow Stem Auger

Hammer Weight,
c

>-u:: ~ u:: -B
~ • Cl ...J- " ;;;-. :I: .. MATERIAL OEseR IPTION 0 ...J -

~ E • " E ...J ...J «
Q. "- .- w I-0 0 " 0
~ U> c J: ;: w
0 <Il 0 0

" '::
Surface Elevation: ...J

FILL: S i It, dark brown --
1 58 0.004 ---- ,-

.', ': :.: :'.":
SAND (SW)

'., .' \· '.- Medium fine, occasional gravel -to
.' . ID

and clay lenses, s light HC odor Q)

- - :' ......; <II

0.008
:.D/~:, Q)

2 32 ;: . ....
- .-

c:
SANDY SILT (ML) 0-- ....

5- Greenish gray, some clay (10-20%) 1-
-....:...., .:........: - c:

3 22 0.002 organics/peat fragments - Q)

occasional -- - .c
--.- -- - r.

· .
.. - ....-_. - .-

4 44
.. ' . 3=< ..~~.:., -- - .:<. - .

SILTY SAND (SP-SM) u - .:<.
ID - c:- 43

30% s i 1t, medium to coarse sand, -r ;' c. - ID

5 < -some HC odor throughout -c - .c.. c: -- - ID - U
<II - >

- c..
r.

10- I- .. ... -.- - '"'. 3= -· . -- -. · .. . -
-c - r.., .' .' Q) - u... - c:

- - .'...... ... - .-
· .... 0 - I

.' - - N
'. ": :.' <II -- -u

> -
6 19 0.002

~--
c.. -- PEAT: Wi th clay, brown, highly plastic - --- ---- -
'" -

lS- I- L:i - -
-

SILTY SAND (SP-SM) · .. r. -
:::':. u -- SI i gh t odor - c: -.- -.. " , -

",' "

\
-- - ....":.:. ":.: -

.:-:- .7.. -.,
-- - .•C:: ~ ~
-
-.. .. -

7 9 0.001 · '" -- - ' .. -....
'. '.' -.".:

2D-
~BOTTOM

1-

OF BORING @ 19.5'- -
- -
- -

Proj. No. 90029A I Woodward·Clyde Consultants Appendix A-17
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Project: PORT QUENOALL
Log of Boring No. 16Renton, Washington

Date Drilled, May 16, 1983 Remarks,
Type of Boring' 4" Hollow Stem Auger

Hammer Weight:
<

"" ~ .g >-u.
~ u: • '" ...J
C. ;;;-.

~~* MATERIAL DESeRI PTION 0 ...J -
~ E • ...J ...J <l:
C. 0 !:' 0. 8 - 0 w I-
~ V> '"

< :t: ~ w
0 0 0u !::

Surface Elevation: ...J

-
FILL -- / -1 79 0.004 --- - \

00° I,'

- SAND (SW) - " ' J -
" " /

2 54 1.1 Medium, occasional gravel lenses, notice- "
: , , I'- able HC odor and black stain - :.'. ': :.:..:~ /.. "

/

- - I

3 19 0.001 SANO (Sp) I \ _

Med i urn to eoa rse, occasional gravel -' /5- lenses, no sta i n or odor ' ' " \-
Water "

4 8 < ... \- -SL • I /
" .. ..

\

CLAYEY SILT (MH) -
,

- -- '"
/

5 32 < Olive-gray, medium plasticity, occasional -- ,
'"organics, (brownish peat lenses) - /- I \
0 /

6 19
- I

- < -
.. en /

::l- /, /

Q.
/ \

10-
7 32

- Q) I •
<

-::.-:::; -;::
~ ,-J Peat lens .- \

- ---- c:
~-- 0 '.~

/c:
Q) f,- -, '

\
\ /

, ,

/
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APPENDIX B

FIELD WATER SAMPLING AND WATER LEVEL DATA SHEETS



VOLUME OF DEPTH TO TEMP
o

FIELD t£TER SAK?LIW DATA SHEET
Port Quendall- Project 90029 A
Don W. Spencer- Project Geologist.

.:.U. DATE TL"iE DISCr~RGE WATER ( C) pH Cs I ' REMA..~
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SAMPLEVOLUM?: OF DEPTH TO TEMP

FIELD Wi\TER SAK?LIW DATA SHEEr
Port Q\lendall- Project 90029 A
Don w. SpelJCer- Project Geologist
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W-J:l.L DATE TIHE DISCni<!illE WATER l ·C) pH Os 1/ REMA.'i.KS
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VOLUME OF DEPTH TO TEMP
CI

rn.LD lATER SAH?LIW DATA SHEET
Port Qw!nd.all- Project 90029 A
Don W. SpeDCer- Project Geologist

W""'.t:.LL DATE TIi1E Dr SC:L1.RGE· WATER ( C) l)H Cs I ' REMA.'9.KS
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F:GLD Wi.TER S<l.H?I.I!D llA!A. SP.EEI'
Port Ql1endall- Project 90029 A
Don W. Speocer- Project Geologist

VOLUHE OF DEPTH TO TEMP
o,BLL DATE TI:iB DI3::;;"::l.GE ~iATER ( C) pH Cs IJ REMA..'tKS
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FIELD w\TER Sr\H?Utli DA'tA SHE.El'
Port Quendall.. Proj ect 90029 A
Don W. Spencer- Project Geologist

VOLUME OF DEPTH TO TEMP
w::.LL DATE TIHE DISC:iARGE WATER lOC) pH Cs I ' RE:MA.~S.
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FIE.LD \W\TER SAM?LI~ DATA SHEEr
Port Quendall- Project 90029 A
Don W. Spencer- Project Geologist
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VOLUME OF DEPTH TO TEMP
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SAJ'!PLEVOLUME OF DEPTH TO TEMP
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FIE.LD WA.TER s.u!i'LIlD IlATA Sl'.EEl'
Port Quendall- Project 90029 A
Don w. spencer- Project Geologist
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FIELD Wi\TER SoUfi'LINl DAU SHEEr
Port Quend." - ProjeC~ 90029 A
Don \ri. Spencer- Projee.t Geologist-
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VOLUME OF DEPTH TO TEMP.,

FIELD w\TER SAK?UHJ DA!A SHEEr
Port Qu.endall- Project 90029 A
Don W. Spencer- Project Geologist
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WATER LEVEL DATA SHEET

MP DEPTH TO STATIC WATER
MEASURING ELEVATION WATER ELEVATION

WELL DATE TIME POINT (MP) (FT) ( FT) (FT)

BH-l 6-27-83 14: 15 top of casing 23.42 6.11 17.31

BH-2 6-27-83 13:59 top of casing 25.47 7.53 17.94

BH-2A 6-27-83 14:07 top of casing 25.06 7.16 17.90

BH-5 6-27-83 12:50 top of casing 25.64 9.51 16.13

BH-5A 6-27-83 13:02 top of casing 24.28 7.81 16.47

BH-6 6-27-83 12:44 top of casing 21.85 4.84 17 .01

BH-8 6-27-83 13:09 top of casing 25.12 6.40 18.72

BH-8A 6-27-83 13: 12 top of casing 23.64 4.72 18.92

BH-I0 6-27-83 12:10 top of casing 22.50 6.59 15.91

BH-12 6-27-83 12:19 top of casing 24.39 7.56 16.83

BH-12A 6-27-83 12:23 top of casing 21.41 5.11 16.30

BH-15 6-27-83 12:31 top of casing 21. 70 5.55 16.15



APPENDIX C

TRANSMISSIBILITY CALCULATIONS FOR SELECTED WELLS
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APPENDIX D

ANALYTICAL METHODS AND RESULTS

NOTE: Data for samples collected offsite have been deleted from the
laboratory data sheets in Sections D-5 and D-6.



APPENDIX 0-1

DESCRIPTION OF THE ANALYTICAL

METHODS FOR THE SOIL PAH SCREEN

AND PENTACHLOROPHENOL ANALYSIS OF

WATER

I
I,

I
f
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3. Add 60 ml methylene chloride, extract 2 minutes with sonic probe.

I

I
I

I

I

1.

2.

4.

5.

6.

ABSORBANCE SCREEN ON SOILS

Weigh 1 +/- .05 g soil to a 250 ml beaker.

Add 10 ml DIW and adjust pH to 11 or greater.

Add sufficient anhydrous sodium sulfate to absorb all water; sonify
an additional 30 sec.

Filter the extract. Rinse the retained material several times with
MeC1

2
.

Using the steam bath and a nitrogen stream, blow down the extracts.

7. Add 10 ml cyclohexane to the extracted material; swirl to dissolve.

8.

9.

Transfer the contents of the beaker to a culture tube with teflon
lined lid.

Compare spectrophotometrically against a benzo(a)pyrene standard at
250 nm as follows:

I
I
I

B(a)P cone., ug/ml

o
1
2
5

10

equivalent soil %

o
.001
.002
.005
.010

I
J
I

]

10. Dilute the extracts as necessary to remain within the calibration
curve.



I

I

PENTACHLOROPHENOL

(Sep-Pak Method)

1. Sep-Pak extraction.

a. Take 250 ml sample to 400 ml beaker.
b. Acidity with 5 ml cone. H2S04 ,
c. Pass through an activiated Sep-Pak.
d. Elute from Sep-Pak with 1.5 ml CH3CN.
e. Extract is now ready for analysis.

i
it

I
I
1
I

.J

1

2. HPLC Analysis.

a. Instrument conditions

Wavelength = 254 nm
Mobile phase = 60% CH

3
CN/40% H20 + 0.1% HOAc

Flow = 1 ml/min
Chart = 0.1 in/min
injection = 25 ul

AFS = 0.01 AU
Column - Zorbax C18, Sum

b. Use standards of about IS, 7.5 ppm. This should give a detection
limit of about 2 ug/L.



APPENDIX D-2

QUALITY ASSURANCE REPLICATE ANALYSES



The control limit is a statistically derived measure of the level of confidence
in the measurement. These established control limits determine the range within
which the analytical value will fall 95% of the time.

Tl'IIS repo<1 1& s..blTrtleil tor tile ••el of the pe'501. part~, 0' a>rpofallon 10 whom " IS eddr.Med. So.t>sequen1 .... ot the name ot lh,s cornpeny or en,
member ot Its staff .,....,,"V>ecI'on wilh _rti$'ng or ... of eny producl or pmc;ess WIll be l1'anled only on eonlraet Thl$ company~ no respotl8ibllily e.cepi
lor the due perlormenal of InspedlOf1 ..ala< analysis ItI good tertII and ea:otd"'ll to !he ,..... olllle It_ end 01 IJQItnce

81030-c

5

**
**

**
0-3

Control
Limit

Certificate

PAGE NO

LABOR'"TORY NO

84.*
O.
1.4
9.5

Relative
Error. %

32. 6.7 **
22. O. **
25. O. **
13. O. **

3. ( 1 ) **
38. O. **
5.4 O. **
8. O. **

43. 2.4 **
L/D.05 (0) **
280. O. **

0.10 (0) **
62. 3.1 **
29. 3.6 **

21.7
LIlO.

5.78
6.24

Duplicate analysis indicates a possible

Replicate
2

30.
22.
25.
13.
4.

38.
5.4
8.

42.
L/D.OS
280.

0.10
64.
28.

parts per billion (ug/L)

parts per million (mg/L)

Replicate
1

repeat analysis.

established.
absolute, not relative, error.

Replicate Quality Control Report

Analyte

Sodi urn
Potassium
Sodium
Potassium
Sulfate
Calcium
t4agnes i um
Chloride
Chloride
Nitrate
AHal i nity
Nitrate
Calcium
Magnesium

149 2.4,6-trichlorophenol 3.46
149 pentachlorophenol L/IO.
149 benzo(k)fluoranthene 5.7
149 Total PNAs 5.7

155
155
157
157
155
157
157
161
167
154
154
158
155
155

Woodward Clyde Consultants

Sample No.

:Lauclts
Test~Laboratories, Inc.I 940 Suulh HaTn<?Y Slreel. Scallle.Washin~jon 98108 (206)767-5060

Ch::rnistry MCrc.Odoqy. arrl1echnk:aj Services

I
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I
I
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-::s:: This .-port is ....bn'ltled lor IIW ••d ......... 0I1IW peracn. paMetIhip. at mrpot.~ to wtlom ~ Ie IIddreued. Sl&>Mquenl UN 0I1IW _ 01 this~ at ...,.
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•

No control limits have yet been established. Nevertheless, one would expect
a high variability in this determination due to the heterogeneous nature of
soils and the fact that only I-gram portions are used for the analysis.

Parentheses () indicate absolute, not relative, error.

81030-d

9

Certificate

LABORATORY NO.

PAGE NO.

Replicate Quality Control Report

%, by weight

Replicate Replicate
Sample No. Analyte 1 2 Relative Error, %

1 Fluor. Screen 0.005 0.015 (0.010)
15 II LID. DOl L/O.OOI (0)
30 " 0.004 0.002 (0.002)
45 " 0.081 0.058 28.
60 II 0.007 0.007 (0)
75 tI 0.94 0.017 98.
90 II 1.0 0.90 10.

105 II L/O.OOl 0.002 (0.002)
120 II 0.003 L/O.DOI (0.003)
130 II 0.008 0.082 (0.074)
147 II 1.7 1.5 11.8

Comment

Woodward Clyde Consultants

Chemistry.M~ aoo 'kchni:aJ Servus

Laucks
Test~Laboratories. Inc.
940 Soulh Harney Sheet. Seallie.Washin~lon 98108 (206)767-5060



•
I
I
I
I
I
I
I
I
I
I
I

APPENDIX D-3

QUALITY ASSURANCE SPIKING STUDY RESULTS

FOR INORGANIC PARAMETERS IN WATER SAMPLES
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41

Spike Quality Control Report

parts per mi 11 i on (mg/L)

Sample Spike Spike
Sample No. Analyte Found Level Found % Recovery

155 Sodium 30. 25. 55. 100.
155 Potassium 22. 25. 50. 112.
157 Sodi urn 25. 25. 50. 100.
157 Potassium 13. 25. 40. 108.
157 Calcium 38. 25. 60. 88.
157 Magnesium 5.4 25. 3l. 102.
161 Chloride 8. 36. 43. 97.
154 Nitrate L/O.OS 0.1 0.092 92.
158 Nitrate 0.10 0.10 0.19 90.
155 Calcium 64. 25. 84. 80.
155 Magnesium 28. 25. 54. 104.
162 Sulfate 22. 20. 45. 115.

81030-c

Certificate

LABORATORY NO

PAGE NO. 6

Woodward Clyde Consultants

·Lauclls
Testirug Laboratories, Inc.
940 South HdHley 5If"€1. 5.:'dllk Washm\1lon 98108 (206)767-5060
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APPENDIX 0-4

QUALITY ASSURANCE SPIKING STUDY RESULTS

FOR ORGANIC COMPOUNDS IN SOIL AND WATER



I

I
Laucks
Testinq'Labomtories, Inc.
940 Soolh Harney Srreet. Seartle.Washl~on 98108 (206)767-5060

Certificate

.....GENO. 9

I

Woodward-Clyde

Surrogate Recovery Quality Control Report

LABOAATORYNO. 81030-a

I

I
I
I
I
1
1
I

Listed below are surrogate (chemically similar) compounds utilized in the
analysis of volatile compounds. The surrogates are added to every sample prior
to analysis to monitor for matrix effects and purging efficiency. The control
limits represent the 95% confidence interval established in our laboratory
through repetitive analysis of these sample types.

mg/kg
Spike Spike X Control

Sample # Surrogate Compound Level Found Recovery Limit---
~

BH-7 D5-pheno1 20.0 12.0 59.8 10-104
It 2-fluorophenol 20.0 15.4 77 .0 26-116
It OS-nitrobenzene 20.0 14.8 74.0 19-115
It 2-fluorobiphenyl 20.0 23.8 119. 17-125
It 2-fluoroaniline 20.0 14.8 73.8 44-101
II D4-1.2-dichloroethane 45.5 41.4 91.0 '50-150
II p-bromofluorobenzene 45.5 49.0 108. 57-137
II DB-toluene 45.5 49.7 109. 81-120
II 1.2.3.4-TCDD .0098 •161 1640. 18-128 ..
It isodrin .0816 NA NA 3-170 (1)

BH-8 DS-phenol 20.0 10.4 52.0 10-104
II 2-fluorophenol 20.0 14.8 74.0 26-116
to D5-nitrobenzene 20.0 13 .8 69.2 19-115
II 2-fluoroblpheny1 20.0 26.5 133. 17-125 .*
It 2-fluoroaniline 20.0 . 12.9 64.6 44-101

II D4-1.2-dichloroethane 41.7 43.5 104. 50-150
to p-bromofluorobenzene 41.7 51.2 123. 57-137
II DB-toluene 41.7 44.1 106. B1-120.. 1.2.3.4-TCDD .0092 151. 18-128 ..
It isodrin .0766 NA NA 3-170 (1)

(1) large interfering peak did not allow the accurate determination of isodrin

,:.

_1, * matrix interference
··other surrogates indicate analysis in control
NA • not applicable

(I Thla reIIO'1la allbmltted tor the ••clua'", uN ollhe peraon, jHIt1lleraIlJp, Of corpo<allon 10 wIlom II I' _ ...-.d. S"blHquenl ua. ollne name 01 1111, comjHIny or .n,

1:.

'. metTl/)e. 01 II••1allln connection willi I". ed..I1I.lng or .... 01 .ny prod~t or proc:e.. wll! be ora"led only on contract, Tllla company eccallla no ,••pon.ib,lIty ••cePI
lor tile due pet'iorme<\ce 01 Inapectlon and/or _,"I. In good 1.111\ and KCOflItng to tile rut.. 01 lhe I._.nd 01 tel.ne.,.



The control limit is a statistically derived measure of the level of confidence
in the measurement. These established control limits determine the range within
which the analytical value will fall 95% of the time.

Listed below are surrogate compounds which are utlized in the analysis of
pri ority po11 utants. These compounds are added to every samp 1e before ext rac­
tion to provide quality control by monitoring for matrix effects and sample
processing errors. The control limits represent the range in percent recov­
ery which as been deemed acceptable by the EPA. 2-Fluoroaniline (2FA), 2-Fluo­
robiphenyl (2FB) and OS-Nitrobenzene (05NB) represent base/neutral compounds.

*Suspect a matrix interference problem.

81030-d

Certificate

LABOR"TORY NO.

P"GE NO. 10

parts per million (mg/kg), dry basis

Spike Spike % Control
Sample No. Analyte Level Found Recovery Limi t

58 2-FB 24.2 21.2 87.6 30-100
58 DS-NB 24.2 23.8 98.3 40-120
58 2-FA 24.2 29.1 120. 40-120
69 2-FB 12S. 7.0 5.6 30-100*
69 DS-NB 125. 5.3 4.2 40-120*
69 2-FA 125. 7.5 6.0 40-120*

102 2-FB 53.8 23.5 43.7 30-100
102 D5-NB 53.8 21. 7 40.3 40-120
102 2-FA 53.8 26.7 49.6 40-120

Surrogate Recovery Quality Control Report

Woodward Clyde Consultants

Chemistry.~ aoo Technical Services

TestiruJ Laboratories. Inc.
940 South Harney Stleel. Seattle.Washin~lon 98108 (206)767-5060
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Test~Laboratories, Inc.I 940 South Harney SIJ~el. 5I:allk. WashinQton 98108 t206l767·S060

C~mstryM~ ard Technical Services
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Certificate
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Woodward Clyde Consultants

Surrogate Recovery Quality Control Report

PAGE NO

LABORATORY NO

7

81030-c

I

j'

I,

!
Listed below are surrogate (chemically similar) compounds utilized in the analysis
of organic compounds. The surrogates are added to every sample prior to extrac­
tion to monitor for matrix effects and sample processing errors. The control limits
represent the 95% confidence interval established in our laboratory through repeti­
tive analysis of these sample types.

parts per billion (ug/L)

Sample No.

148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
167

Blank
149 dup
148
149
150

Surrogate Compound

benzo(k)fluoranthene
"
"
II

"

2.4.6-trlchlorophenol
"..

Spike
Level

5.000
5.000
5.000
5.000
5.000
5.000
5.123
5.076
5.025
5.051
5.181
5.263
5.435
5.181
5.000
5.000
5.000
5.181
5.000
5.780

100.0
100.0
100.0

Spike
Found

3.57
5.7
3.00
5.150
4.57

100.
4.99
5.18

89.9
115.
490.

6.47
21. 9

3.83
4.02
3.84
3.79
4.87
4.44
4.52

84.0
3.46

73.9

%
Recovery

71.4
114.
60.0**

103.
91.4

2000.*
97.4

102.
1790.*
2280.*
9460.*
123.*
404.*

74.0
80.4
76.8
75.8
94.
88.8
78.2
84.0

3.5**
73.9

Cont rol
Limit

63-119

II

II

"
II

ThIs ..port 1& 5UbIMled 'or the ••cl"s". UN or the pe'5Qn, pa"ne..~, 01 CIlfl)O<allon to whom ~ 1& .Odresaed. 5.t>sequent UN of the name or tl". company 0<' ....y
....mber of ., 'tall irrcosnectlQn ...h t>e .oYert15lng Of ..It! at any prodlJC1 gr pr~ "iii be l1an1ed only on conUeI. Th,. company accepts no 'esponIlbohty .'ceIlI
10< the llue perlOfrnanoa ot irl$pllC100n .-clIor anall'S" on good laM and accotd,ng to the ,ules ot tIM! tr&de and ot aaenee,



81030-c

8

Certificate

LABORATORY NO,

PAGE NO

Spike % Control
Found Recovery Li mi t

77.3 77 .3 63-119
37.9 36.9** II

84.9 80.6 II

67.2 67.2 II

97.5 97.5 II

88.0 73.9 II

21. 7 18.8** "

Spike
Level

100.0
102.6
105.3
100.0
100.0
119.0
115.6

parts per billion (ug/L)

Surrogate Recovery Quality Control Report

2,4,6-trichlorophenol

Surrogate Compound

153
154
159
162

Blank
150 spike
149 dup

Woodward Clyde Consultants

*Matrix interference.
**Insufficient sample to repeat analysis.

Sample No.

:Lauclu
Test~Laboratories, Inc.

H 94J South Harnt:y SlIt''''!. ScaJtIt:'.Wdshin~ton 98108 (206l767-S--16O

Cl-rrnistry~ an:! TechnkaJ Services

I
I,
I
I
I
I
I
I
I
I
I
I
I
J
I C:· _.....~-"" .. ~,,-_.,~_.'"- ....._-"._..--,--_..._..._~...,
, .; ',- membe' 01 its Sla" '" CDnnec!1Qf1 wt1l\ ... ed...." ..,"'Ij 0< _'- of any product or Il'OC"S WIll be "anted only on conUC1 Th.. companya~ TIC responsobdrty a.cepl, ~ -:p 10< It>e due performance 01 inspectIOn 8'1dIOf analySIS ,n IPCd faitll and eccord'ng 10 .... ruIlts of lh4I ,,.0. and 01 saenc.,

•

I



I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIX D-5

SOIL SAMPLE ANALYSIS RESULTS



I
tauclu
Testh~Laboratories, Inc.
940 SouthHarney Street. Seallle.\Mishin~1on 98108 (206)767-5OfJj

Certificate

I
I

CUEm Woodward-Clyde
100 Pringle Ave.
Walnut Creek. CA 94956

LASORATOflY NO. 8103 O-a

DATE June 22. 1983

I REPOflTON SOIL

7)
.£4)
58)
69'
76)

102)

Marked: BH-9 - D-7 - D. Spencer - 5-16-83
BH-2 - D-2 - D. Spencer - 5-17-83
BH-ll - D-8 - D. Spencer - 5-18-83
~H-~ - ~-4 - D. Spencer - 5-18-83
BH-6 - D-4 - D. Spencer - 5-19-83

BH-lO - D.-5~}r>.~_~r~.c~r - 5-20-83

~,1t"".. h ffi~~~-,
Samples reported as BH-7 and1fH~%·Jl1~:~.¥.'~~;~ttr.t'e ..~_~fOllOWS prior to
Priority Pollutant AnalYSI!~} {,., ..... ,./. ';

~ '~.;~: ,:; D.r'-'ll.~: it,(~. ,
Composite Disigri- 'ii~y{f~l - ~N Sam les ·,;lo~~'$ited ,

• L?~~~' ," ,~ .. , ~ ..'-
1I~,t. ·'c :i,-1r.'~~th - i .J

BH-7 '~ 1rt~;'; it\"';B1l:-~~r D1,:. ,\ 4. D-5
BH-9 ~ ~h} j_':,' BH-:~ 1,!/~.D. -6. D-7

• ~<;';.... !'i'. f,{.~
-~~~ ::J~;l.'W:' ~;p.f'I1-";~" , f!fJ;"

Note on Fluorescence Screen .~·1, -'.,''~'~£t' t· _ ~ally .;c,<;>m,p,are sample extracts
with benzo( a)pyrene standard .~ 'FtI;.1f:i ,~:n'"t. n fluorescent color.
However. the absorbance of the ex t. ~';~~~\:de~ermlned at 250 nm and compared
to a B(a)P curve. The results of t 's'~terminat1on are attached.

SAMPLE
IOENTIFICA11ON

TESTS PERFOfIM£D
AND RESI)LTS,

I

I
I

I

I
I
I

I All back-up data wlll follow in a separate package.

I
I

Respectfully submitted.

L;:i~ories.

Mike Nelson

Inc.

MN:vb

I,e.". Nj)OIt"~ to<IN.~ UN tIl ... peqa\,~,or~~ _.10 -....cl.~ UN at IN ....... oIlhl1~ or..".
• . rMmber 01 Ila Me" In ClOIV'eClIotl -. tie~ or _ CIII ...., pn)dUCl or _ will be gramed only on conna. ThIo CIIlt'III*'Y accep4lI ..c~ ....

\ . to< IN due perlomwloe 01~ flftdlOIf ..,.,.,... In good IaIth end eclIXlIdlng III ...~ 01 1M __ end 01 _ .

•



I

ILancla···
I T~Lahoratorjes, hie.

9405cl.ilhHaineY Street. Seattle.VJash~ton 98108 (2()6)767-506Q
Certificate

I PAGE NO. 2

I

I

I
I
I
I
I

Woodward-Clyde

BH-1

Tentatively Identified Compound

t;!t"hyll'-en2'''!n-=
1.J-dimethylbenzene
l,4-dimethylbenzene
l,3,4-trimethylbenzene
1.3,5-trimethylbenzene
benzofuran
ethyl-methyl-benzene
2,3-dihydro-I-H-indene
IH-indene
,l-methyl-Ia~lndene

I-methyl-1H-indene
methyl naphthalene
l,l'-biphenyl
ethylnaphthalene *
dimethylnaphthalene *

'dimethylnaphtha1ene *
9-H carbazole
methyl phenanthrene *
methyl phenanthrene *
methyl phenanthrene *
methyl phenanthrene *
methyl phenanthrene *
4H-cyclopenta(DEF)phenanthrene
l-phenyl-naphthalene
methyl pyrene

LABOAATORYNO. 81030-a

Estimated Concentration
ug/kg

84,600
89,300
38,200
29. BOO
64,300
49,000
26,200
87.800

255.900
l~.• 900
19,100

137,300
32.700
23,000
31,600
51.900
33,200
18,600
24,800

9,700
15,000
11,800
33,000
15,200
50,300

I
J
I
I

*response factor of isomer or similar compound.

<I> Thll ..port I. lubmllt.cl for It.. Ilclu,l.. u.. 01 the perlan, p4lrt.....I'I.P. or corJlOflUon 10 whom n II~...te<:l SubM<:l...nl u" oliN nlme 0111'111 comp;.n, ot ...y
member 01 It. "In In CQMeCtion ..11 h It.. adYertl.lnO or 1111 01 Iny proclU"1 or procl.' ..ill be a ..nl~only on conl""l. Thl. camPl"Y IlCelpl. no ...pon.lb'lIl, liceol
for IN due perlormanC41 ollnlpecl!on Indlor 1".1,.11 in goad 11111'1 an<ls<:Cordlng 10 the rule, oIIN'.- and 01 sclen<:4..



.., .
~.

.-.

I L ·OC6
I Test~Laboratories, Inc.

940 South HarneyStreet. Seall!e,Wash~lon 98108 (206) 767-5060
CerQficate

f'AGENO. 3

I

Woodward-Clyde

BH-9

Tentatively Identified Compounds

lABOfV,.TORYNo.8l030-a

Estimated Concentration
uS/kg

*response factors used for quantitat10n were taken from similar priority
pollutants. All others - RF assumed to be 1.0

0.061

I

I
I
I
I
I
I
I

ethylbenzene
1,3-dimethylbenzene
l,2.3-trimethylbenzene
2,3-dihydro-1H-indene
l-ethyhyl-4-methyl-benzene
2,3-dihydro-l-methyl-1H-indene
1,I'-biphenyl
2-ethyInap~~halene *
l,3-dimethylnaphthalene *
1.7-dimethylnaphthalene *
4-methyl-phenanthrene *
4H-cyclopenta{DEF)phenanthrene *

Gravimetric Polycyclic
Aromatic Hydrocarbons. per
Washington St~~~ nn£ WAC
173-302, % by weight. as
received basis·

Fluorescence Screen,
-X as benzo(a)pyrene

7

0.03

24

0.057

0.002

58

0.018

0.01

128,300
226,400

97.800
158,300
201,600

18,300
104,100
56,200
99,100

217,900
410,900

96,900

69

0.460

0.44

76

0.026

0.01

102

0.0f,4

0.002

-
.

TtII, repor111 luboolilled 'Of In. uelUII,.. \/14 of In.~. part.....hlp. DO' COtpOrIUon 10 .nom II II 11<lr'lled. SubI*C!venl \/" or tllol name 0' Ihll companyDl''''''
\\_ " mlmbat or 11'1'1111" eonneellon with lllol_rtlll"<;l o< ..Ia 01,"y producl orllroc,.. wlll be ;,,"I.cI O"'Y on conl'acl. Thll eompany ICCIll" no "'l)Onllblllly '.CIIlI
~ fo< 1110I II.,. l)Il1orma"CI 01 1"II9ICUO" and/or """Y'ill" voo<l fIlth and aceotd1no 10 1110I rulal of IlIoIlrada and olaclanc...

I



I
I
I
1.8.UCks
Testing Laboratories, Inc.
940 SouJh Harney Street Seaule. \,)Jashin~on 98108 (206)767-5060

Certificate

I P"GENO. 4

I Woodward-Clyde LABOAATORYNO. 8l030-a

I
I
I
I
I
I
I
I
I
I
I
I
I

7 24 58 69 76 102

Volatile Aromatics.
mg/kg, as received

benzene 2.1 L/0.2 L/0.2 0.3 L/0.2 L/0.2
toluene 5.2 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2

xylene 7.3 L/0.4 L/0.4 L/0.4 L/0.4 L/0.4
methylbenzene &
styrene 4.3 L/0.4 L/O.4 L/0.4 L/0.4 L/0.4

(I Thl. report I••ubmln~lor 1M ••el" "" 01 .... per.on. part.....".p. or c:QI'pOI1IUon 10 wfoom Ill• ..:ld...H</. $ull-.quenl u" or .... .,..... 01 1"1. eompany or....,
" . _ ~r 01 U. II.Uln con"..,Uon lIIIilh , ..:lYllrl'"'ng or ..14l of .ny product or proc.l. will W granl8d only on conltacl. Thl. company aceepl. no ..apotl.flHllly eKeep,
~ lor due perlormanc.e ollnapec:lIon and/or .,..ly.fa in good fallh and ICcorcll"ll 10 I'" tule. 01 .....,_ and of .elene...



I page 5

\U. ENVIRONMENTAl. PRoreCTlON AC!.NCY • CU' Soamjlle~t 0Uic0 somplOlGi&
roO. &0.111. Neundra., Vlrlinl& Z231) - 703/"7-2"0 BH-7

I ORGANICS ANALYSI5 DATA SHU.T . -
~..o<y_. Laucks Testing Laboratories, Inc~No, Woodward-Clyde

50"'9le l.0. No< 81 °3° , QC Report No,

Mul,iply Detection LImits by 1 0 or 2'bq (Chec:Ic &ox lor Approp<I&.. F.aar)

I ACfD COMPOUNDS aASElNEUlllAL COW'OUNI)S

"'1 "IiI
or ueJIc& X orU&foq~('p' CAS~ (circle one) ('p' CAS' (circle one)

1121 A)
~Z Z,','- trldllorophenol LfZOO (73B) ~.3Z-I ben.O<alpV¥ lSO,OOO

• InA) ".~.7 EKhlcro-m<n!'sol L/200 (HB) ZO'-".2 benzO<blllucran'hone 97.400
(2< A) ".'7-1 z· dllorof!henol L/200 mB) Z07.(11-9 ben.O<klllucran,honeI 01 AI 120-l3·Z Z,'-<lidlloropnenol L/200 (76B) ZII-OI.9 chrysene 80,600
(>'0 A) 10'.67.9 2,-.-dimethylphenol 27,500 (77B) ZOI-9&-I acenaphthylene 71, 500
U7A) U.75.' 2. nitrophenol L/400 (7IB) 120-1Z.7 anthracene 74,400

I(~AI 100.(12.1 '~itrophenol L/I000 (79B) '91.Z'.Z ben·O<Wilperyl..... 44,100
. ("A) ".2&.) 2,,.·.<:tinitrophcnc?1 L/I000 (lOB) 16.73.7 fluorene 96,500

(&0'" ))1.'2.1 ','-dinitro-2-methylphenol L/400 (lIB) ".(11-1 phenanthrene 304,300

I
(&0 A) 17-16.' pentachlcropnenol L/200 (12B) B.70.3 dibenzO<••hlanthracene 11 ,000
I"A) 101.9'.Z phenol L/200 (UB) 193.39.) indenoll,2,3«!)pl'lW< 36,500

(lIB) 129-00.(1 pyrene 163,000
8ASE/NEUT1lAl. COMPOUNDS

I liB) 13.32.9 acenaphtt'wne 159,300 VOLAT1l.E5

()BI 92·17.) benzidine L/800 (ZV) 107.(12-1 ac:rolein I.I50

I
(IS) 120.12·1 1.2,'-tr id'1IOl'obenzene L/200 ()V) 101.13.1 acrylonitrile L/SO
I'M 111.1'.1 Mllachlorober\zene L/200 ('V) 11-43.Z bent..... LBO
lI2B) 61.72·1 hexachl«M thane Ll200 (6V) 56-Z).' carbon tetrachloride L/50

I
(liS! 111.11-4 bi.(2-d1loroe,hyl)",her L/200 (1V) 101-90.1 chl«obenzene LlSO
(2llB) 91."·1 2..chloronapnthalent! L/200 (I0Vl 107-06-Z I,Z-<lidlloroethane L/50
(2'B) 9S.~·1 • ,2--dichlorobenzene L/200 (II V) 11."-' 1r 1, I-trichloroethane L/SO
(26B) 311·7)·1 .,l-did\lorobel'1zene L/200 mVl 73·31.3 I,I-<lidlloroe'hane L/50

I I21BI 10'-46.7 ','-did\lcrobenzene L/200 (I 'V) 17-00., .,I,2-trichloroeth&ne L/50
12IB) 91·"'·1 ),l'-dich.lorobenZidine L/400 (I)V) 79.31.) .,. ,2,2 -tetr~chloroeth.a.n4!' L/50
O'B! 121.'".2 2,If.-dinitrotoluene L/400 lI6Vl 73-00.3 chloroetMne L/50

I ("B) 60'.20.2 2,6-dinitrotoluene L/400 (I9Vl 110-15-1 2....chloroethylvinyl ethet' L/50
(37B) 122-66·7 ',2-diphenylhydrazine L/400 123V) 67-'6-3 chlOC"oform L/SO
mS) Z06.... .(I flucr&nthene 166,800 12'V) 73.35-4 1,1-dichloroethene 1./50

I (lOBI 700'.72·3 _-chloroeh!vyl ~nrl ether L/200 (lOV) 156-60.) trans-l,2-dichloroet~ L/50
lola) 101·"·3 If.-bromoph!"yl phenyl ethcor L/200 13ZV) 71.11.' 1,2~id'lIOfoproe- L/SO
lo2B! 39&)1.)2.9 bis (2-d'1loroisopropyn ethet' L/400 (l3V) 10061.(1Z-6 trans-I,3-dichloroeropene L/50

I (03B) 111.91·1 bis (2-d1loroe,hoxy) methane L/400 10061-01-0) cis-I,l-dichloropc C!Ip!i1W L/50
U2B) 17-61·3 hex~chlcrobutadiene L/200 ()IV) 100-41-4 ethylbenz.ene 27,000
mB) n-47-4 hexachlorocrcloeenu.die'M: L1200 (I.V) 75-09.Z ....thylene dlloride 19,300

I
(,.B) 11.".' isoP"«Dne L/200 (HVl 11-17.3 chloromethane L/50
U'B) 91.ZO-3 naphthalene 1,139,000 ('6V) 11-13-9 bromomethane L/50
(l6B) 91-"·3 nitrobenzene L/200 ("V) 75.2'.2 bromoform L/50
('2B) 16·)0-' N-nitro~·:>henrlamine L/200 (UVI 75.Z7-4 btomodich&oromethanr L/50

I (&3B) '21-4'1·1 N-nitrosodipropylamine L/200 (.,V) 73-'7-4 fluorotric:hkw'omethane L/SO
~,

("BI 117.11.7 bit (Z~thyLhe.yl)ph!hau.t~ L/200 (~V) 75.7\.1 dichlorodifluorometh&ne L/50
(67B) 1l-61.7 benzyl butyl phtNlate L/200 III V) 121-41.\ chlorodibc'ornomethaM L/50

I ("S) 10·".2 di-n-butyl phthalate L/200 (IlV) IZ7-1"- tetrachloroethene L/50
(69 B) 117.10.0 d.ij1~tylphthalate L/200 (I6V) 101-11.) tolueM 10,150
(10B) 10.".2 diethyl phthalate L1200 1I1V) 17-01-' trichloroethene L/50

I (7IB) 1)1.11.) dimethyl phthalate L/200 IIIV} 73-0\-4 Vinyl chloride L/SO
172~! %.'S_l benzoC.a.l3l"lthr..cC'i'W 68,000 It"':



Cue No$ Woodward-Clyde
QC Repart Not :-- _

page 6

SflUrlPie .......
BH-7. -

ORGANICS AHA!.YSZS DATA SHUT • .... 2
I

I L&!>CIratory~ Laucks Testing Laboratories, Inc.
it Lab ~Ie Lo. Nos _---l8....1

ollol
0....3....0...-...1o..- _

ill Multiply Detection LImits by 1 0 er 10 0 (Check Be.. fer Appropriate FKtOr)
20 X

I
I
I
I
I
I

P!.S11CJ)ES
-.II UIII

orUll"q~ or'C/'kIX
WI CAS' (c!rde_ pp, CAS' (circle one)

UtM lO'-OO.2 aldrin 7 (lO)P) '1'''''·7 .4-BHC L/5
(90P) 60-17·1 dieldrin LIS (lO-P) 319-1&-1 d'-8HC L/5

. (UP) "_n_9 chlord.,-,e L/5 (IO'P) " ..19·' Y -8HC (Lindane) L/5
(UP) )0-29.' ,","-OOT L/5 (t06P) '~".21·' PCB-12'2 J./SQ
("P) 72."·9 '."-ODE tIS (l::l7P) 110'7'""·1 PCB-12,. L/50
(,.P) 72."'''' .,"-QOO L75 (IOIP) 11104-21-2 pcB-Int L/50
("PI '''.7'-7 C(.oI!'ndosulfan L/5 (lO'Pl 111'1-16·' PCB-I212 L/SO
("P) IU·29·7 4 -e-ndosulfan L/5 (UOP) 12672-2',", PcB-121t' L/50
(t7P) I03l..t;l7-1 endosulfan sulfate L/5 (HIP) 110"-12.' PCB-I 260 L/50

("PI 72-20-1 endrin L/5 (112P) 1267'-11-2 PcB-IO" L/50
("P' 7UI.9~ en<lrin .l~hyde L/5 «UP) 1001.3'.2 to:r.!{)he:ne L/500
(lOOP, ,,","-I heptadllor L/5
(lOIP) 102__ H_) hepQdllor epoxide L/5 DIOXINS

(I02PI )l,-"'-' CC-8HC L/5 (1298) 17~1-' 2.',',1-tetndllorodibenzo-p;diClIln L/O.71

""1orU&Jq X
CAS' (circle _) CAS'
".130·0 benzoic Ie id L/2 .000 "~I acetone

"'''1-7 2-methy Iphe!!ol 15,700 71-9'.' 2-tKJtanone

101."'" '_thy IphenOl 30.400 "-1'-0 carbondisulfide

"-,,..... 2,' ,S-tr ichlorophenol L/2,OOO 't'-71,", 2~unone

101-10-1 '-methyl.'2-pentanone
8AS£/NEUTRAL c:::oMPOUNDS 100..-2.' ttyr-ene

'2.".) aniline L/I00 101-0'''' vinyl acetate

100-'1-' belzyl alcohol L/400 'M7-& o-llylene

10''''7''' -....chI orO&:!irane L/l,OOO
t:12~-9 diben:to furan 72.900

91-"-' l-~thy1naphthalene 265,000
".,,.... 2-nitroaniline L/2 ,000
99-09-2 ~itroaniline L/2,QQO

100-01-' '-nitroaniline L/2.000

I
I
I
I
I
I
I

"OJ COMPOUNDS "1"ue!k&x
(circle_)

L/75
L/75
L/50
L/75
L/50
L/50
L/SO

58,400

I
I - ,

I



t EN~ONIU.NTA1. PllOnCTlOH "CDfCY • a.P S&mpIe __t 0UIce

page 7

sample It\IiilbW
P.o. P>o. Ill, AJ..ondri&, V1<pni& 1231] • 703/''7-2''0 BH-9

I ORCAHICS I\HI\L\'SIS DIt.T" SHE£T . -
Fa--.. N&me'

Laucks Testing Laboratories, Inc Cue No. Woodward-Clyde

Sample LD. """ 81030-2 QCIleport """

Multiply DeteCtion Llml.. by I 0 or 10 0 (Check 80. lor I\pprop<lale F-aar)

I I\C1D COMPOUNDS
20 X

BASElr<EUTRAl. COWI'OUNDS
"III "III

or "IJ'Ic&X or~X
WI CI\S' (circle one) PPI C/lSI (circle one)I (21A> 11-06-2 2,','- trlchloroph<to.>l L/200 mil) JO.l2-1 bc<=(alppM 254,600
(nA> ".JO.7 P4!loro-m-eresol L/200 (Hill 20'-".2 benzo(blllucranti'oene 27,600
(2• .0.) ".'7o! 2. chlorophenol L/200 (nil) 207~1-' benzo(klllucranthenc

•(l1A> 120-13·2 2,'-dichlorophenol L/200 (7611) 211~1.' chrysene 152,600
()OA> 10'-'7.' 2,'-dlmethylphenol L/200 (7711) 201-~ acrnaphthy lene 185,000
U7A> u·n., 2- nitr'o2h!nol L/400 (7111) 120.12.7 anthr.:c~ 258,000

I
(JlA> 100~2.7 '~itrophenol Ll1,OOO l1'1l) 1'''.2'.2 benzo<milp¥ulcne 56,900
UM) '1.21.' 2!fI....dinitTo~1 Ll1,OOO (1011) 1&.73.7 fluorene 279,000
(~A) n ••'2·1 ",6-dinitro-2-m~thylphenol L/400 (1111) 1'l~1-I phenanthrene 1,061,000

I
("AI 17-16.' pentachltrophenol L/200 (1211) 'l·70.3 dibenzO<aJ!Janthracene 60,900
("AI 101."-2 phenol L/200 (Illl) In·n., indeno<1,2,3-<:d)prrene 54,800

\1'11) In-oo~ pyrene 400,000
IlI\SEII<EUTRAl. OOMPOUNDS

II II III 13.]2., .cenaphthene 515,000 VOLA.l1LES

0111 '2-17.' benZidine L/800 (2V) 107~2-1 acrolein L/50
Uill 120.12·1 1,2,II-tr id\lcrobenzene 1./2aa (lV) 107.1l.1 acrylonitrile L/50

I (911) 111.7'·1 he _adtlorobenzene L/200 (.V) 71-'3.2 benzene 2,300,
\l21l1 '7.72·1 hex~loroethanre L/200 (6V) "'23.' e&rbon tetrachloride L/50
(1111) Ill·..... bis(2-<:h loroetby l>ether L/200 (7V) 101-'10.7 chlorobenzene LISO

•(lOll) '1.".7 2-<:hloron&phthalene L/200 (l0V) 107-0(,.2 t, 2..e1ic:hloroethane L/50
12'11) "·JO.I 1,2 -dichlorobenzene L/200 ((IVI 71."-' l,.,t -trichlOC"oethane LISO
(2611) "1·7].1 1,)-dichIOC"obenzene L/200 11lv) 7'·".3 1,I-dic:hloroethane LISO

I (2711) 106.....7 I,'-dichlorobenzene L/2ee (I'VI 1'-00.' I, I,l...tr ichl«oeth&ne L/SO
(2111) "·".1 ),l'-dichlorobenzidinr L/400 my) 7'.3'.' 1,I,l,2.tetrachloroethane LISO
U'1l1 121.1'.2 2,tf.-dinitrotcluene I./400 (l6V) n-OO.3 chloroetl'\ane L/50

•(36111 ~6.20.2 Z,&-dinitrotcluene L/400 (l'v) 110.7]-1 Z-d\IMOt:thylvinyl ethet- LISO
(l7lll 122-66.7 1,2-dipheny lhydrazinr L/400 (2]V) 67-6&-3 chloroform L/50
ll'B) 206....~ fluor&ntt'lene 368,000 (nv) 7].]]-' It l-dichloroethene L/50

I
(0011) 700'.72.3 "--chlOl"ophenyl P"!!nyl ether I,/200 (lOV) 1"-60.' lrans-I,2-dichloroethene LISe
(.111) 101·".3 _-bromopf'tenyl Wyl eth« Ll200 (32V) 71-17.' 1,2-dichloropropw L/50
(.211) 3"]1.32.' bLs (2-e:hloroisopropylJ ether L/400 1l3VI 10061~2-' trans-I , )-didtlorop"'ope:r'! L/50

I
(.3111 111.".1 bis (2-chloroetho:cy) methAne L/400 10061-01.0' Cis-l,'-dichloroptopeae L/50
(nil) 17-61.3 heltachlcrobutadiene L/200 (lIV) 100"'1'" ethylbenzene 34,600
(]lll) 77-'7.' he ••chlorocycloeentadiene L/200 (••V) 7]-0'1.2 methylenr chloride 36,700

("'Ill 71.".1 isophorCJne L72Gb (",V) 7'-17.3 chloromethane L/50

I (]lBI ".20.3 naphtha lene 2,168,000 ("VI 7'-13.' bromometh.ane L/SO

("II) ".".3 nitrobenzene I,/200 (.7V) 7'.2].2 bromofcrm. LISe
(6211) 1&.30" N""itro~·:*IenylamiM L/200 (",VI 7]-27-' bromodichkwomett\ane

L750

I (UB) 621-".7 N","itrosodlpropylamine L/200 (",V) 7''''-' fluorotrichloromethane I 150

(14B) 117.11.7 bis (2-ethrlhexyll phthalate L/200 (lOV) n.71-1 dichlorodifluorometh.ane L/SO
(67 III "-61.7 benzyl butyl phthalate L/200 UlVI 12....1.1 chlorodibromomethAne LISO

I (6IB) L/200 L/50
;,:

...n.2 di..n..butyl phthAlate ("VI 127.11-' tetrachloroethene

("B) 117."~ d..i.....,...octyl phthalate L/200 ("VI 101-U.3 ",1.-.. 12,000
(70BI ".14.2 diethy I phthalate L/200 (17V) 1'-01-' trichl«oethene LISO

• (7IB) 1l1.1I.3 dimethyl phthalate L/200 (UV) 7]~1'" wanyl chloride LISe
(72~) %-11.1 benZo(ollanthracene 197,000 •.,.'z



I·
page 8

OR.CANJCS ANALYSIS DATA SHEET • Pace 2 sample NUlnbei
BH-9

PESnCIDES PESTICIDES
U&!I ucIl

or IlIlJ'Iq X orUrg./lqXw, CAS' (cirde ooe) pp, CAS' (circle one)

(S'P) 309-00-2 aldr in 130 (lOlP) 31'.&S·7 A-BHC L/20
(')OP) 6O.S7.1 dieldrin L/20 (lOliP) 319.1&.& c:r.eHC L/20
('I P) " .74.' dtJordUle L/20 (lOS?) ,&-n~9 ¥ -8HC Uind.J.ne) 180
(92P) ~.29.) "J'J'-DOT LIsa (l06P) '3469-21-' PCB-12~2 L/200
('JJP) 72-'5.9 4,"'-00E L/20 (J07P) 11097-6'.1 PCB-12S4 L/2DO
(91<P) 72-504-& ".4'-DOD L/20 (lO&P) 11104-2&-2 PCB-1221 L/200
('np) II '-29-7 c(-endosuJfan L/.20 (l09PI 11141-16-' PCB-ln2 L/200
(%P) IJ'-2'·7 A -endosulfan L/2G (IIOP) 12672.29-6 PCB-121tS L/2DO

("P) 1031-07-1 endosulfan sulfate L/SO (J II PI 11096.&2.' PCB-1260 L/200
('J&P) 72.20-& endrin L/2Q (J 12P) 12674.11-2 PCB-IOI6 L/2aO
('HP) 1421-'1)-4 endrin aldehyde L/20 (J 13P) &001-3'-2 tOl<aphene L/2000
(lOOP) 76..44.& heptachlor L/2a
(101 PI 1024-".3 heptaChlor epoll:ide 50* DIOXINS

(I02P) )19.&4-6 c(.8HC L/20 (l2'B) 1746..01-6 2.3,7 r!-tetrlldlJorodi~nzo=p..dioll:in L/O.71

I
I
I
I
I

I

l.IborUOf"y N.me:

~b S.mple ~D. No:

Laucks Testing Laboratories, Inc. Cue No: Woodward-Clyde---------,---------81030-2 QC Repott Nol _

Multiply Detection Limiu by I 0 or 10 q (Check Boll: for Appropriate ~.ctor)
20

*possib1e positive matrix interference

Non-PrIClf'lty PoUuunt tiuMdoua~I List Cornp:uld.I

ucIl
or \lIJ'Iq: X

(circle one)

L/75
L/75

L/75
LISO

L/SO
L/50

L/SO
56,900

YOLATn.ES

2-butanone

O-lI:ylene

Vinyl acetate

.cetone.

71-93-3

10&-10.1

10&.0'.4

L/lOO
7800

U&!1
ClfUllqX

(circle one)

L/2000

L/2000

benzoic acid

BASE/NEUTRAl. COMPOUNDS •

2.11 r S-tr ichlOfophenol

ACID COMPOUNDS

62·'J·3 aniline L/100
100·'1-6 benzyl alconol L/~OO

106.117-& ~-dlloroanihne J 11 000

132-"'·9 dibenzofurlln 139,000
91-57.6 2-mettwlnaphthalene 1.083 ,000
18.7"-4 2~jtroaniline L/2000
99-09-2 3~itroaniline L/2000

100.01-6 4..nitroaniline L/2000

101.39..4

I
I
I
I
I
I

I
I



I

I
I
I
I
I
I
I
I
I

"

(it 0;-. c~·"(. si;

e~c...~e.t • ~r~
I~_.o y

----------_._-
__------_-l P ':'_

23.m

Sl

I
I
I
I
I
I
I
I

ROO I "12 JUH/21'83 "'Il.l"I']

HflCHT%
RT HEICHT TYPE Ar.:/Hi HFICHi~e.41S • 16333 BS 8.(137 e .1~30.5S1 49n PS 8.84;:" 8 8598.77& 958092 Pel B.8S9 11 JW1.3% G37422 fa tt.8Sf, 7.52~2.482 32(,845 PB e 132 J.S4~2.9:'1 ..97937 BB 8.19' 5 f3??13.685 43379 as 8.332" 0.'51217.794 SS27l84 f PB 183"- ~8.78~29.546 1'772 BS 8.122 0.21£129.953 18878S 88 8.lse 1.28323.265 33512 Ba 8.m tl.39f.

TOTAL liGHT= 8471299
NUL FACTOR= 1.8E199E+eo



I

,
I 030-7

; .

I

I STOP

I

I
I

I
J

I
I

RUN • 49 JllW21 /e3 15:~1 ,~{

HE!GH1%
Rl HEleHT 1'1PE AIUHT HFICHr:

(U8Z 30911 BB 8.e3~ 1.614 ,
e.5'54 491B pa 6.e~~ 8 2.f.~

ts.746 47762 pg 8.e04~ 2 '52')
1.333 72337 PEl 8.0't- '3 ~(4

L.366 12931 fB 8.El0(1 6.694
2.4" 3snl 88 e.lill':,C 2.ass
2.879 25436 BEl e.ISfl 1.34S
4.:>1l 21603 Ba 6.391 1.142
S.42J 38779 BS a.flf.l 2.1c1'50
~.554 124335 BS e 2g~ 6.5"'~

9.564 47232 BB 8.2'3 <'.4 Cl7
HI. 136 97557S 8£1 8.?SI 51. 5::'~

12.482 154362 PB 8.169 S 160
12.717 36'575 BS 8.eQl' 1.934
13.567 36169 BS ll.26? I. !l12
13.989 16846- BB e .1j;:~ 8.848
14.70 114054 BS ll.5t:(, C8?9
15.757 7El47J:: 8~ e.27~ '3 1?6
1(.. 327 23225 BS 6.'33~ 1.2?B

Tt/TAL flCHT= ,89,6e.{l:
tlUL FACTOR" l.e0eSE+6e

~-~-------_.

Z3.W

$1

kUH • 3S JUH/21/(;) 1<1' Ie =52

HE1CHT%
flT HEICHT TYPE AR/HT HE ICHT:!

e.399 38ZBS PB 8.832 EU9~
8.552 5424 Be 8.841 e.eRe
e.753 3%~ PS 8.846 e.0f.5

13.556- 4617? BS 8.315 e.747
17.764 S98eges t P9 1.855 !lS.~6?
20.532 4S065 BB 8.129 e.72'
28.92'5 114981 BS 8.159 1 .858:
23.241 34139 BS 8. Ii'! e.S5?



I

lU'iAl Hl,;Ht~ bll:lUltlll
"Ul FAC10R= t.eeeeE+ee

IOJ]

Ism
J]

]

~=~====-- l~ I~J

~lIH I 41 J\.QV~J;,a3 16:2S'IS

HEICHT~

RT HEICHT Typt A~/Hi HE ICKT%
9.397 Z8S12 PB 9.833 ~.264

8.5'44 5187 PB e.e3~ e.M8
8.134 681'3 88 e 847 8 fl6~

1.313 597. PB e.e'~ e.ess
Z.441 1£1359 fB e.2lt 6.996
2.831 5827 Ba 8.lse e.e')&
6.531 44184 PEl 8.296 (l ..~~
8.887 6554 PB 8.190 9.061
9.556 33579 Be e.277 8.3'11

18.143 358935 BS 9.260 J .2S~

1C~.479 64a39 P8 8.J27 86'l1
12.732 131726 BS e.169 J 221
13.563 3Z455 SS 8.263 8.381
13.977 24489 BS 9.179 e 227
14.737 138926 sa 8.533 J .2BS
15.747 93657 Ba e.277 9.868
16.271 17732 BS 8.323 01~4

P."~ 8575164 t BEl 2.288 7~.SSI

29.376 27717 B8 e.es] 9.2')7
20.634 585052 88 e.14S 'i. 4;>&
28.959 93225 SS €I.1ZO 8.8601
21.369 IS2tl5 BS 8.132 e.141
21.869 6J J89 PB 8.12'5 a.567
22.983 493ee BS e.es~ {US'
22.621 26682 Ba 8.161 o 2'"
23.256 29122 PB e If;f, o 271)
?J F;.F;.1 ,.""~.. Il"Il" ~ I.:;r i ..,c:r...

HE ICHn:
e.5e9e Ir1~

0.741
95?~~

1 .fJOG
1.81.iS
6.553

ARIliT
8.93~
e.e'5e
8.320
l.e6~

e.13(l
8.15'1
8.P8

HEIGHl iYPE
31658 BS

4897 BS
4£89(4 B8

5923424 t PB
62297 ea

116195 BB
34415 sa

23.m

13.SU

~UH I 3~

HEIGHT%
RT

e.3SS
e.536
13.56~

17.773
20.553
20.935
23.251

TOTAL HeHT= 621890e
MUl FAClOR: 1.eeeeE+ee

__---------' 17 711

51

J

I

I

I
I

I

I

I

I

I

I

I
I

I



I

I

I
I
I
I
I
I

m:rr~ 7~4.'i4~­_L

1
I

-\
?11.575

114.742
r....

_=c---------'I"~

23.m

Sl

TOTAL MGHTE 6243888
MUl FACTOR: l.ee8SE+88

I
I
I
I
I
I
I
I
I

RUH I 37

HEICHT~

RT
8.394
6.'544

lJ.575
14.742
17.796
20.578
~.96J

23.288

HEIGHT TVPE
27979 BB

. 5373 PB
476ee P9
14974 BB

5~2~904g f P8
6832'3 PB
119~81 Ba
34715 BB

ARMT
ll.e3l.
9.84f
e.317
".'536
1.870
e.13~

e.163
8.173

HEICHi%
8.4048
a.8tl!;
~.'63
8.248

94.98(,
1.894
1.98)
9.5'5':;



I

I

I
I
I

~----------' Ii' "~

p~"

am
51

I
I

I
I
I
I
I
I

~UH • 3<4 JUH/ZI/t;3 18:54:51 RUN • 35 JUH/21/t3 l1'~'le

HEIGHT% HE1CHT%RT HEICHT TYPE Ilk/Kl HfICH1~ RT HEICHT TYPE AR/HT Hi- rCHT'{" .415 21570 pg (4.e~ e-.4~e 8.403 38731 BB 8.835 e 4468.578 5355 Be 8.804t. ~ 9'8 8.559 5323 PB 8.841 e.Eme.'~9 3~38 P8 8.849 1J.9~7 8.766 <12'17 B8 8.e4'! 6.86213.555 52:986 B8 8.28::' 8.?67 13.553 58571 P8 8.384 e.73414.7"6 28918 BB 8.490 t\.3R4 14.'51 2e73e B8 e.51H e.3€1117.543 163953 PB 8.eeo 2.:lS8 17.554 149399 PB 8.ge(\ 2.1P17.7:'4 6489444 , 88 2.470 93.933 17.781 6"35896 t BB 2.4e~ 93.JSe28.566 52124 8B 8.130 8.'65 28.583 041991 BB 8.129 8.6e~28.952 117335 BB '.IS;· 1.'83 2e.9£9 119881 BS 8.1~4 1.'26Z3.zn 35322 89 8.1n 8.5P 23.285 35995 BB 8.173 8.521

TOTAL HOO= 6888488 TOTAL HGHT= 6893988"UL FACTOR: 1.6888E+88 lilt. FACTOR= 1.8888£+86

I
I
I
I



I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

~~======== .7£!I.l'l

_.----------' I'~

Sl

rum I 36 JUH/211'83 12'33::s!l

HEICHn
ft:T HElCHT TYPE ArvHT HEIGHT~

e.484 29545 BS 8.835 e.J4fl
8.566 5276 8B 8.es< 8.B62
e.'61 94~/55 Ba '.851 11.146
1.393 625453 pa 8.883 7.:m
2.534 312973 PB e.141 3.67r.
J.861 478694 PS 8,214 5.546

13.581 53653 PB 8.283 8.632
14.'35 15999 88 8.473 8.178
17.788 5893712 t PB 1.868 63.399
2e.S79 791e9 BB 8.134 8.826
21l.9se 118096 BB 8.16" 1.49&
23.285 J5e32 sa 8.179 8.413

TOTAL HeHT: ~"'85Iee
NUL FACTOR: I.BeeBE+ee
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COOnistryM~ ard 1echni:aJ Sern::es

Certificate

OATE August 8, 1983

LASORATORV N0B1030-d

Marked as shown below:

1) BH-9 D-1 D. Spencer 5/16
2) BH-9 0-2 o. Spencer 5/16
3) BH-9 0-3 o. Spencer 5/16
4) BH-9 0-4 o. Spencer 5/16
5) BH-9 0-5 o. Spencer 5/16
6) BH-9 0-6 O. Spencer 5/16
8) BH-9 0-8 O. Spencer 5/16
9) BH-16 0-1 O. Spencer 5/16

10) BH-16 0-2 D. Spencer 5/16
11) BH-16 0-3 O. Spencer 5/16
12) BH-16 0-4 o. Spencer 5/16
13) BH-16 0-6 O. Spencer 5/16
14) BH-16 0-7 O. Spencer 5/16
15) BH-16 0-8 O. Spencer 5/16
16) BH-16 0-9 O. Spencer 5/16
17} BH-l 0-1 D. Spencer 5/17
18) BH-l 0-2 O. Spencer 5/17
19) BH-l 0-3 o. Spencer 5/17
20) BH-1 0-4 O. Spencer 5/17
21) BH-l 0-5 o. Spencer 5/17
22) BH-1 0-6 O. Spencer 5/17
23) BH-l 0-7 O. Spencer 5/17
25) BH-2 0-3 D. Spencer 5/17
26) BH-2 0-4 o. Spencer 5/17
27) BH-2 0-5 D. Spencer 5/17
28) BH-2 0-6 O. Spencer 5/17
29) BH-2 0-7 D. Spencer 5/17
30) BH-12 0-1 O. Spencer 5/17
31) BH-12 0-2 O. Spen~er 5/17
32) BH-12 0-3 O. Spencer 5/17
33) BH-12 0-4 o. Spencer 5/17
34) BH-12 0-5 O. Spencer 5/17
35) BH-12 0-6 o. Spencer 5/17
36) BH-15 0-1 O. Spencer 5/17

WOOdward Clyde Consultants
100 Pringle Avenue
Ualnut Creek, CA 94596
ATTN: Tom Bailey

TESTS PERFORMED
AND RESULTS:

S"'''-l~LE

IOENTlFICATION

REPOf'lT ON SO rL

Test~Laboratories, Inc.
940 Sourh Harney Slleef. $eaflle. Washinqlon 98108 (206)767-5060

I
I
I
I
I
I
I
I
I,"
I
I
I
I
I
I
I
I
I
I
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Woodward Clyde Consultants 81030-d

Certificate

LABORATORY NO.

PAGE NO 2

5/17
5/17
5/17
5/17
5/17
5/17
5/17
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/18
5/19
5/19

0-2 ;0. Spencer
0-3 O. Spencer
0-4 D. Spencer
0-5 D. Spencer
0-6 o. Spencer
0-7 D. Spencer
0-1 D. Spencer
0-1 D. Spencer
0-2 o. Spencer
0-3 D. Spencer
0-4 D. Spencer
0-5 D. Spencer
0-6 O. Spencer
0-7 D. Spencer
0-1 O. Spencer
0-2 D. Spencer
0-3 D. Spencer
0-4 O. Spencer
0-5 O. Spencer
0-6 O. Spencer
0-7 O. Spencer
0-8 O. Spencer
0-1 O. Spencer
0-2 O. Spencer
0-3 O. Spencer
0-4 O. Spencer
0-5 O. Spencer
0-6 O. Spencer
0-7 O. Spencer
0-1 O. Spencer
0-2 O. Spencer
0-3 O. Spencer
0-4 O. Spencer
0-5 O. Spencer
0-6 O. Spencer
0-7 O. Spencer
0-1 O. Spencer
0-2 O. Spencer

37) BH-15
38) BH-15
39) BH-15
40) BH-15
41) BH-15
42) BH-15
43) BH-2
44) BH-7
45) BH-7
46) BH-7
47) BH-7
48) BH-7
49) BH-7
50) BH-7
51) BH-11
52) BH-ll
53) BH-ll
54) BH-ll
55) BH-ll
56) BH-ll
57) BH-ll
58) BH-ll
59) BH-14
60) BH-14
61) BH-14
62) BH-14
63) BH-14
64) BH-14
65) BH-14
66) BH-4
67) BH-4
68) BH-4
69) BH-4
70) BH-4
71) BH-4
72) BH-4
73) BH-6
74) BH-6

lLaucks
Test~Laboratories, Inc.
940 South Harney SJlee], Seattle. Washin~lon 98108 (206) 767-5OOJ

I
I
I

I
I
I
~

I
~"'"",

!
I
9
I
;,',1,',

I

J
I
J
J
I
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PAGE NO. 3

Woodward Clyde Consultants LASOI'lATORV NO 81030-d

75) BH-6 0-3 :D. Spencer 5/19
77) BH-6 0-5 D. Spencer 5/19
78) BH-6 0-6 D. Spencer 5/19
79) BH-8 0-1 D. Spencer 5/19
80) BH-B 0-2 D. Spencer 5/19
81) BH-8 0-,3 D. Spencer 5/19
82) BH-8 0-4 D. Spencer 5/19
83) BH-8 0-5 D. Spencer 5/19
84) BH-8 0-6 O. Spencer 5/19
85) BH-8 0-7 O. Spencer 5/19
86) BH-8 0-8 D. Spencer 5/19
87) BH-8 0-9 D. Spencer 5/19
88) BH-12 0-7 D. Spencer 5/19 23'
89) BH-5 0-1 D. Spencer 5/20
90) BH-5 0-2 D. Spencer 5/20
91) BH-S 0-3 D. Spencer 5/20
92) BH-5 0-4 D. Spencer 5/20
93) BH-5 0-5 D. Spencer 5/20
94) BH-5 0-6 D. Spencer 5/20
95) BH-5 0-7 D. Spencer 5/20
96) BH-5 0-8 D. Spencer 5/20
97) BH-5 0-9 D. Spencer 5/20
98) BH-I0 0-1 D. Spencer 5/20
99) BH-IO 0-2 O. Spencer '5/20

100) BH-IO 0-3 D. Spencer 5/20
101) BH-IO 0-4 D. Spencer 5/20
102) BH-IO 0-5 D. Spencer 5/20
103) BH-I0 0-6 O. Spencer 5/20
104) BH-IO 0-7 O. Spencer 5/20

Certificate
lLaUllchs
Testing Laboratories, Inc.
94J South HaIney Street. Seattle.Wa$hin~'on 98108 (206l767-506'J

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1

··..1.·;·
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Certificate
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LaucllS
Test~ Labomtories, Inc.
94J Soulh Harney Sll.::el. Seattle. Washin~lon 98108 (206)767-5060

Ch:mistryM~ ard Techna! Services

Woodward Clyde Consultants

128) T-l:l D. Spencer 6/4 1220
129) T-l:2 D. Spencer 6/4 1225
130) T-l:3 D. Spencer 6/4 1232
131 ) T-1: 4 D. Spencer 6/4
132) T-1:5 D. Spencer 6/4
133) T-l:6 D. Spencer 6/4
134) T-1: 7 D. Spencer 6/4 1250
135} T-1:8 D. Spencer 6/4
136} T-2:1 D. Spencer 6/4
137} T-2:2 D. Spencer 6/4 145
138} T-3:1 D. Spencer 6/4 250
139} T-3:2 D. Spencer 6/4
140) T-3:3 D. Spencer 6/4
141) T-3:4 D. Spencer 6/4
142) T-4:1 D. Spencer 6/7
143) T-4:2 D. Spencer 6/7
144) T-4:3 D. Spencer 6/7
145) T-4:4 D. Spencer 6/7
146) T-4:5 D. Spencer 6/7
147) T-4:6 D. Spencer 617

PAGE NO 4

LABORATORY NO 81030-d



0.004 0.009 0.003 L/O.OOI L/O.OOI 0.001 L/O.OOI 0.004 L/O.OOI 0.001

0.002 0.002 0.003 0.003 L/O.OOI 0.022 0.007 0.007 L/O.ODI 0.009

81030-d

63

52

32

11

0.001

21

42

74

0.023

85

1.8

95

51

31

73

41

1.1

94

62

84

Certificate

0.006 0.006

LABORATORV NO.

PAGE NO. 5

30

72

50

40

4.8 L/O.002 0.001

61

0.041 1.0

83

1.2

93

0.89

29

39

49

0.001 0.008 0.007 0.017

71

0.75

60

0.89

70

28

38

48

0.88

59

0.90

27

37

5 6 8 ~ 10

0.014 1.0 L/O.OOI 0.004 1.1

16 17 18 19 20

47

0.97

57

1.0

68

80 81 82

0.054 0.013 0.94

90 91 92

4

1.3

15

26

36

56

46

67

3

2.2

14

25

66

55

35

45

0.081 0.74

2

23

34

1.7

13

54

44

65

77 78 79

0.002 0.001 0.86

87 88 89

0.042 L/O.OOI 0.73

22

33

43

53

64

75

0.94

86

1.3

1

0.005

12

L/O.OOI L/O.OOI L/O.OOI L/D.OOI L/O.OOI 0.002 0.93

L/D.DOl 0.91

L/D.OOI L/O.OOI L/D.OOI 0.002 0.056 3.4

0.003 0.001 0.003 0.004 0.008 0.002 L/O.OOI L/O.OOI 0.002 0.001

Fluorescence Screen, %as benzo(a)pyrene

c~M~ am Techni:al Sem:es

Woodward Clyde Consultants

0'"• . Thia ,.port ia aub..wned lor tile ••ct,,",- 11M oIlhe l)efWa'l, patt_ip, or ~~iOn to wIlom ~ ia .cl<l'nMd.s~ 11M 01 1M name 0I1lIia COftlIleI1Y or ....y
\ -?Ji~ :, _",be, 01 ita stat! in tol1OK1iOn _ .... _"lSing or~ 01 any p<odUCI crp<oc;ttS$ will be l7I'nl.cl only on cont"8Ct Thia COf11l)aI\Y.~ flO ~bility beep!
&-~.. ' lor IIle dIM perl~ 01 onapeeIlOt1 rrdlor anaI)'SII In good larth and accortIlng to tile IVIM 0I11le It* and 01~ .

•

IL· ~.~1 . ,
, .~ 1 -J ,~IldlUllCU

Test~Laboratories, InC.
940 Soolh Harney Slleel. Seallle. WashinQlon 98108 (206) 767·5OfjJ



I
I
Test~Laboratories, Inc.I 94J Sooth Harne}' Slreel. Sealtle.'\)Jashin~1on98108 (206)767-5060

~Mi::rc:b.:iJqy. arrl Techni:al Sem:.-es

Certificate

128 129 130

0.67 0.73 0.008

131 132 133 134 135 136 137 138 139 140

0.37 1.3 0.002 L/D.DOl L/O.OOI 0.002 0.50 0.32 0.84 1.0

141 142 143 144 145 146 147

1.2 1.9 0.43 0.080 0.28 0.48 1.7

Extractabl es

parts per million (mg/kg) , dry basi s

58 69 102 Blank*

acenaphthene L/D.OS 38. L/O.OS L/O.OS
acenapthylene L/O.OS L/O.1S L/O.OS L/O.OS
anthracene 0.88 96. L/O.OS L/O.OS
benzo(a)anthracene L/O.OS 21. L/O.OS L/O.OS
benzo(b)fluoranthene 2.0 18. LIl. L/!.
benzo(k)fluoranthene ** ** ** **
benzo(g,h,1)perylene 0.68 8.2 L/1. L/D.S
benzo(a )pyrene 0.34 7.6 L/D.S L/D.S
2~chloronaphthalene L/D.OS L/O.1S L/O.OS L/D.OS
chrysene L/O.IO . 23. L/O.IO L/D.I0

81030-d

6

L,ABOAATORY NO

PAGE NO.

104103101

0.002 L/O.OOI L/O.DOI

100

0.002

99

0.009

Fluoresc~nce Screen, $ as benzo(a}pyrene

98

0.630.71

97

1.9

96

Woodward Clyde Consultants

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I (I ".~ ill~ lor tile~ - at tile perw.gn,~.or awpoqtion flo _. iII~.~ 11M at 1lM...- at II.-~ or a'ly'

• IIWITOef at 111 stall In conNCtlOfI wtII\ ".~~ or ... GI any producl or P"Cl""$ wiIi be lJAI"ed odtt on (lCltInCI. ThIa~~ no~ uc:.pl
lor tile dull~ 01~ ..oIot .natr- In IJ:IOd lalIII MIl ICCO/'ditlg flo tile ru. 01 .".~ MIl at .--.

•
I



I laucks fIJ
I Testin~Laboratories, Inc. Certificate

I
940 South Hamey Sueet. Sealtle. Washin~ton 98108 (206) 767-5060

ChemistryM~ arxl1echnical Services

• PAGE NO. 7

I Woodward Clyde Consultants LABORATORY NO 81030-

I
parts pe r mi 11 i on, (mg/kg), dry basis

S8 69 102 Blank*

I dibenzo(a,h)anthracene 0.31 S.6 L/O.lO L10.10
I,2-dichlorobenzene L/O.OS L/O.IS L/O.OS L/O.OS
I,3-dichlorobenzene L/O.OS L/O.IS L/O.OS L/O.OS

I I,4-dichlorobenzene L/O.OS L/O.IS L/O.OS L/O.OS
f1 uoranthene 2.3 48. L/O.OS L/O.OS
fluorene 0.24 26. L/O.OS L/O.OS

I
indeno(I,2,3-cd)pyrene L/O.IO 7.S L/O.IO L/O.IO
i sophorone L/O.IO L/O.30 L/O.IO L/O .10
2-methylnaphthalene 0.20 L/O.IS L/O.OS L/O.OS
naphthalene 0.69 9.S L/O.OS L/O.OS

I phenanthrene 0.84 91. L/O.OS L/O.OS
pyrene 2.S S6. L/O.IO L/O.IO
I,2,4-trichlorobenzene L/O.OS LIO .IS L/O.OS L/O.OS

I bis(2-ethylhexyl)phthalate L/O.OS L/O.IS L/O.OS 20.1
butyl benzyl phthalate L/O.OS L/O.IS L/O.OS L/O.OS
di-n-butyl phthalate L/O.OS L/O.IS L/O.OS L/O.OS

I
diethyl phthalate L/O.OS L/O.IS L/O.OS L/O.OS
dimethyl phthalate L/O.OS L/O.IS L/O.OS L/O.OS
di-n-octyl phthalate L/O.OS L/O.IS L/O.OS 0.087
anil i ne L/O.OS LID .IS L/O.OS L/O.OS

I benzidine L/O.2 L/O.6 L/O.2 L/O.2
benzyl alcohol L/O.OS L/O.IS L/O.OS L/O.OS
bis(2-chloroethyl)ether L/O.OS L/O.IS L/O.OS L/O.OS

I bis(2-chloroethoxy)methane L/O.OS L/O.IS L/O.OS L/O.OS
bis(2-chloroisopropyl)ether L/O.OS L/O.IS L/O.OS L/O.OS
4-bromophenyl phenyl ether L/O.OS L/O.IS L/O.OS L/O.OS

I
4-chlorophenyl phenyl ether L/O.OS L/O.IS L/O.OS L/O.OS
4-ch1oranil i ne L/O.OS L/O.IS L/O.OS L/O. OS
di benzofuran L/O.OS L/O.IS L/O.OS L/O.OS
3,3'-dichlorobenzidine L/O.2 L/O.6 L/O.2 L/O.2

I I,2-diphenylhydrazine L/O.OS L/O.IS L/O.OS L/O.OS
hexachlorobenzene L/O.OS L/O.IS L/O.OS L/O.OS
hexachlorobutadiene L/O.OS L/O.IS L/O.OS L/O.OS

J hexachlorocyclopentadiene L/O.OS L/O.IS L/O.OS L/O.OS

• Th. '-' • ..-nod ......._ ........ _._. '" _k>n '0 whom •• ...,'...... __ .................... """""oy '" eny

I
. m.mber of its ItI,tf In connection with "- advertising or .... of any prodUC1 a proces$ will be Wanted only on ClOIWaci. ThlI company..ccepla no rRpoolibiHty~

\ , lor the due~ Of inapection ~or &na1Y*iS in good failtl and ac::ccJlUing to the ""In ottht tradI' and Of aa.nct.

. .
I



LI indicates ~less than~

*A water blank was used and results calculated on a 20 gram dry weight basis.
**Benzo(b)fluoranthene and benzo(k)fluoranthene are reported as one value in
the benzo(b)fluoranthene column.

Q)
-~ this report is lubmtt..:l lor IhlI ••cI.......... oIlhe person, pannetatlifl, at COtPOfation ltl whom ~ ill add"""';. S&bMquenl ... 011 tile name crllhil COftIIIUlY Of eny

I _~li..l . membe' 0/ its l1alt in """nec:t1Ol'l wrttl lhlI adverti4lng Of IaIe 01 any prodllCl or. process will be want..:l cnIy on """Uct. Thls compan~ accepts no~ ueep!
&-~' lor tile d.... pertOt'lTlarlCe 01 lnapect>on .-IdIOt anaJysl& III good lllth and accordIng ltlllMl ruin ot the trade and of~ .

•

Test~Laboratories, Inc.
940 Sooth Harney SJ ree1. Seattle.Washin~lon 98108 (206) 767-5060

Inc.

Certificate

Respectfully submitted,

~;:~~az:ries,

Mike Nelson

PAGE NO. B

LABORATORY NO. BI030-d

parts per million (mg/kg), dry basis

58 69 102 Blank*

L/O.OS L/O.IS L/O.OS L/O.OS
L/O.OS L/D.IS L/O.DS L/O.OS
L/O.OS L/O.IS L/O.OS L/D.05
L/D.OS L/D.IS L/D.DS L/D.OS
L/D.OS L/D.IS L/D.DS L/D.OS
L/D.OS L/D.IS L/D.OS L/D.OS
L/D.OS L/D.IS L/D.DS L/D.OS

Woodward Clyde Consultants

cc Don Spencer
The Da 11 es, OR

hexachloroethane
2-nitroaniline
3-nitroanil ine
4-nitroaniline
nit robenzene
n-nitroso-diphenylamine
n-nitroso-dipropylamine

MN:bg

CMnistryM~ arrl Techni:aI Sern:e.s

L ~t1111f9«.e L"I
. W1~~~

I
II.,.
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APPENDIX D-6

WATER SAMPLE ANALYSIS RESULTS



Certificate

LAIIOfVoTORY 'e'l 030 -cC~rEN'T Woodward Clyde Consultants
c/o Don Spencer
2110 E. 10th St reet
The Dalles, OR 97058

D"TE July 27, 1983

REPORT ~

S-,uPLE
OENTlFICATION

WATER

Marked as shown below:

TE~S PERF~MEO

ANO RESULTS

148) BH-l:l
149) BH-2:2

151) SHI0
152) BH15
153) BH8

156) BH5
157) BH6
158) BH8A
159) BH2A
160) BH5A
161) BH12

167) BH12A

D. Spencer
D. Spencer

6/8
6/8

6/20/83
6/20/83
6/20/83
6/21 D. Spencer

pH

pH

pH

148

6.1

160

7.0

glass electrode at 25 c C

149 151 152 153

6.4 6.4 6.1 6.2

155 156 157 158 159

6.5 6.3 6.3 6.6 7~'3

161 167

7.8 1.0



v.8OAATOAY NO 81030-(

Certificate

PAGE NO 2

152 153151

300. 230. 310.
56. 17. 34.
42. 44. 45.
25. 22. 22.
23. 16. 18.
39. 12. 19.

Lll. 2. LlI.
0.08 0.10 0.11

156 157 158 159

370. 160. 480. 270.
78. 25. 4D. 25 ...
86. 38. 92 r 55.
23. 5.4 46. 23.
18. 13. 25. 14.
93. 17. 3l. 14.

micromhos/cm at 25°C

151 152 153

720. 450. 740.

156 157 158 159

1000. 360. 950. 510.

167

990.

parts per million (mg/L)

149

161

149

750.

410.

370.
26.
90.
30.
16.
29.

L/l.
L/O.OS
L/D.OOS

148

160

148

310.
26.
60.
30.
14.
20.

L/l.
L/D.DS

0.009

Woodward Clyde Consultants

Specific Conductivity 620.

Specific Conductivity

Specific Conductivity 380.

Total Alkalinity
as CaC03

Sodium
Calcium
Magnesium
Potassium
Ch 1ori de
Sulfate as 504
Nitrate + Nitrite
Total Phenol

Total Alkalinity
as CaC03

Sodium
Calcium
Magnesium
Potassium
Chloride

I'L ...~
n aUCKa
u Test~Laboratories, Inc.a940 South Harn.:f Slr~~I. Scalllc. \A7ashin~1on 98108 t:2061767-5060

0unLSU'y Mk:rctti:>qy. am khncal ServK:es

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I~

. TNa '-PO" II~ to< lhe ..et_ .- 1IIl"-~.~. 01 _j)Ol'atoon 1O..nom if • ecldrnwd S<bseq....., .... llllhe ...me "'ttl. ~...,. 01 8I't't
. .~ i _ 01 III atl" .. tDnnKlJOn ..lUI ... ad>;en..."ll Of _ III 8I't't prodUCI Gr ptol;8SS ""'I lie Wlnilld only on -.1racr T.Na """'PM)' ecc:epIS roo ,_bolfty IJCCePl

, . to< .. _ perfem.nce III inSl*Cl- Ind/Df.~ in 0J0d IPtl _ KCOIll'''ll1ll ....... III tlIe If_ ...cI III _roc.

•

I



81030-c

4

745.

Certificate

LABORATORY NO

PAGE NO

156 157 158 159

17000. 94. 14000. l/l.
17000. 39. 9200. l/l.
17000. 150. 4600. L/l.

lllO.

4240. 930. 22700. 2640.

167

lil.
lil.
lil.

Mike Nelson

Respectfully submitted.

laucks Testing laboratories, Inc.

parts per billion (ug/l)

161

6.8

42.5

lil.
Lil.
lil.

160

12.2

980.
640.
490.

Woodward Clyde Consultants

Benzene
Toluene
Xy 1enes
Pentachlorophenol
Total PNAs as benzo(a)

pyrene. corrected
for naphthalene

MN:bg

cc Paul Farenthold
Woodward Clyde Consultants

l/ indicates ~less than"

Benzene
Toluene
Xyl enes
Pentachlorophenol
Total PNAs as benzo(a)

pyrene, corrected
for naphthalene 5210.

-Laucks
RTestiruJ Laboratories. Inc.
• 94:' 5"-...llh Iidrncy Slrt'.:'!. Sealll~. Washin~1on 98108 (2061767-50C50

• OunlStry~ an:l1echnk:a1 Servx::es

--.
I
I
i
I
I
I
I
I
I
I
I
I
Gl

~·· "". <epoI'1 ill aubrriMd lot tIW.k~ ... DI "'- penGn. pan.....nip, or corpor&llDn 10 whom it • __ SlbMquent .... 01 1M ....... g( IhiI~"r or any

I ..' . -.nl>er III ill stAll '"~- - ... --.g or - ol ..." ptOIluet Ill" proceM WI" lie v an- onty Clf1 eont"Kl Thit comc:>II"Y KCeI* flO~ pc.pl
• ..., tor the dYe~ of ~tQn -.lfot atIaIyMi ., g:aoo .." and KCIOIdmg tID 1N Mel or l1W traoe ana 01 tcilInce,

C

I



159

4.
0.28

L/D.OOS

167

500.
24.

140.
48.
24.
42.

l/l.
0.36

Certificate

lASORATORY NO 81030-c

PAGE NO 3

158

33.
0.10

157

LIL
L/O.OS

per bi 11 i on (ug/L)

151 152 153

24. L/l. 7000.
l/l. L/l. 4100.

5.0 6.0 5200.
86.

12.8 10.4 1839.
,.
•

156

6.
0.09

parts per million (mg/L)

parts

161

149

5.7

220.
28.
41.
17.
15.
8.

Lil.
0.48

lil.
lll.
lil.

L/lO.

160

148

340.
4.1

110.
46.
3.6

10.
lll.

0.15

115.

Woodward Clyde Consultants

Sulfate as 504
Nitrate + Nitrite
Total Phenol

Total Alkalinity
as CaC03

Sodium
Calcium
Magnesium
Potassium
Chloride
Sulfate as 504
Nitrate + Nitrite
Total Phenol

Benzene l/l.
Toluene l/l.
Xylenes 2.1
Pentachlorophenol l/10.
Total PNAs as benzo(a)

pyrene. corrected
for naphthalene

:Lauclu
~rest~Laboratories, Inc.I 9-~') SuJth Harne)" SIlt:'~1. $callie. \.)Jashin~1on98108 (206)767·5060

CMrustry~ :m:J khnaJ Sem:es

I
I
I
I
I
I
I
I
I
I
I
I
J
)

IO· TlUI ,..., .. 1Ubnwtt-.:l1ot ....~clul~ ... olIN~.~. or __iOn 10 - II • addresMCIs~ ... DlIIIe...- oflhil ~"Y or "'y
.. . . ..:. -. .....-.- 0I11a Slat! ... CGn'-liorl _ ... advenl&o"ll or .. of any II"OdlIl:I f7 pr<X:ftI _ be lJant-.:l only on coMKl. TIMI COftlPa"Y~ no~ifr ••eeP

, ,lor 1M _ f*lomanctl 01 lI"IIPKtlO" .-.dIor~ In gcocIlaIlh and~ III \IIa ""- 01 ... tr_ and 01 -.a.
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TOTAL AREA~ 1.04196[+87
ISTP A~l~ ",.peefiE+81

MUL fACTOR: 1.eee~l+e8

{.1I\':1I:I,I1
';\ e~('
(l ~~[.

,) j:i",-,
liD ~
'1\ ~
'tll<l~

Il$.~
~,,~

't'~
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~O~

AHA TYPE C~t..
. 1U8~ ~'E:

1425.' E::-
H33Cl E:[:

34617-leO PE- \ ~
1B3?-~~(O f'i:: ;.It
159~~et f'[ 1P
96::13£6 [:[. 4~:

le9~1~~ ~E ~~

1B782f'IJ E:E, lSI<'
16887e( f'[. It
1(,458ee BE; SR

: ~;l[t

F.1
114
i ~I~

1 . ~;2
1.£1;:;
~.Eo-
~ ....
" t~

i r· 4~
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II .7~,

!2.9:-'
l~.tl
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I

TOtAL AREA= 1314Sea
IS10 A~T: 4.~e0E+el

MUL FACtOR=.! .eeeeE+ee

'ICTAl AR[A= 36~94£l':l

ISTD AMt: 4.ze68E+81
~ " IIUl FACTOR: l.eeeeE+te

A

AI'lOl.ltfT
lUI~(1

e.ee~

~ lIll'"

A~OUHT
A ~~(J

'J e~i1

e.(lj:lA
8.942
lU61

. e.l'lilll
• (l l!llO

II. Pill
e e'5~

4~ filA'!
4! t44

AREA lYPE r.Al..
47252 f8
ZZ8Je S8
12446 BB

Af<EA TYPE CALI
472'52 PB
2283S BS
12446 BS

1689 BB Iii'
6772 P8 ~R

8 BB
8 BB

3445 PB 5R
2412 BS 6R

16298ee Be ]l
1658899 8B 8R

RUM I 92
10 81836-149

IS1D
Rl

1.12
1.52
1.8e

TOTAL AR£A: 33~47&e

1S10 A"l= 4.28e~E+81

IIUL FACTOR: 1.8eeer+ee

J<UH' 92
10 81830-149

ISTD
Rl

1.12
1.52
1.88
3.8f;
6.89
8.15
a.59

10.67
11.75
12.95
13.79

ST

10 8 1 8 3 8 - 1 4 9 @

~B't~Il'
. '1.88

386

I.~.

.1.'3

•.R
.211

RUN I !I! JlIH/!'/eJ 16'B'''1!7
JO 81938-14B

ISm
RT ARE~ lYPE CALI ~l'lOYNt

&.79 736 PB e e~e

1.14 366~? PB e.e~(\

%.56 23£33- BB e.~~0

1.BS 93/'82 0 S8 8.t1Iee
3.17 14473 8E; Iii' 0343
3.61 5941 Be e ~'l

4.2ft 2584 fB e(l~a

6.23 36667 pe 21i' e.841
7.38 3621 BS S.llee
8.210 3822 8B e.eel!
9.el 21177 P8 3R 8.569

HI. 54 18tll B8 4R 8.ea3'
18.96 18234 ElB Sf! e.43~

11.82 66489 BB 61i' 1.57')
13.e2 16tl91ee PB 7l "'2.8ee
13.87 167868(1 88 8R 48.S77

~lOP

10 B 1 e J 8 r 1 4 8 !

"~-:';;'I IF •

7¥ l~

I

I
I

I

I
I

I
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I
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I

10 8 1 6 3 e - 1 5 t !

~t~1IEADY

'" 'f STOP

A

1.8£
~======----l.li

ST(J'

JUIV1'~3 ":18:18

AI'lC'lI'lT
(l t1ee
~.lWI

e.@M
6.8fl0

24 316
£I.eell
eetlll
eS33

11 .8£14
e ~r;

8.383
4.139
6.118l!1
42.H~

40.9"'37
8.8':Ie
lUllJ8

AREA TYPE Cfl1..1
5161 Be

12ne B&
14769 Be

121276 BB
1£186188 PB lR

18736 88
2895 8B

27944 fe __tt __
48lm-~ 3R

6598 BS 4R
ti33 B8 ~

"9788 BS 6R
13558 BB

1657908 BS 7\
1658ee~ BB ~

69896 PO
71ee Be

RUM' 94
10 8183€l-151

ISTD
Rl

e.79
L13
1.53
1.86
3.12:
3.54
4.12
6.16
9:88

18.49
18.94
11.77
12.21
12.99
13.83
15.88
16.66

J
I

J
TOTAL AREA: 51967"

]stO Afll= 4.2898E"81
'MUl FACTOR= 1.8889E-+&8

I
I



I
I

I
I
I
I
I
I

B 1 ·8 3 8 - I 5 ~ t

~;;..; If,
~~========-=--'" 1.~~

f

A

STOP

I
I
I
I
I
I
~•
1
.J....'•.·_.c
i·-'

I

~ I 95 JUtVI7/t3 17'42'51
B183lH52 kUH • 96 JUH/17/&3 18'84'84

10 81938-153 \~)TV
RT AREA TYPE CALI ANtllllfT ESTV

8.7" 8 PB e.pf+e RT AAEA TYPE tAli Al'IOlIHT
1.13 8385 BS e.e8~ 8.79 "83 f'8 e eefo1
1.55 ~9' B8 fUIIle 1.15 28585 BEl e.eee
1.83 ~411geO B8 B.1I~8 1. .... 2618 BS a.eee
3.15 46ee PB lR lUIS 1.53 2668 89 e.e~e

4.16 3394 P9 S.llle 1.85 ""967 BS s.eeo
4.93 181l1E: BS e eM 2.17 23384 fB 8.80e
5.53 8S040 8B e.geIl· 2.61 22~1 BB IUl3e
6.18 1377' ~8 2R e.341 3.15 5.9296£+87 BS II:' 1485 gee
,.el 86221 BB e.eAll 3.56 e BB e.eea
7.83 17696 BB '3o.l}ee ".6E1 7694 BE: Il eee
8.82 5698 PS I.eeo 5.58 2..77 Be e.Me
!U18 e B8 ~.ege 6.19 J.6189E+8::' BS ZR 8?7.998
9.18 313 Be J1.e~R '.84 64367 ElB e.ll'.\8
!U'1 1"135 B8 e.e~ 9.82 2.1597£+87 fB JF' 579.690
9.99 17995 ss :w 1.519 19.51 Jeme8 B8 4R 13S 519
8.41 69156 B8 "R 3.m 18.94 1.4796£+87 SS SR 617.E:58
1.79 3eB25 BB 5R 1.399 11.81 1.1998£+9' 88 fiR 2M .8<4{l
1.36 J882 BB e.'89 13.88 37215ee 88 'R 92_4!le
1.16 '2229 BS 6R 1.3'36 13.87 1,.8288 B8 ~ 42~J53

?54 48936 B8 8 .~l'0
3.88 1564198 88 71. "Z.1(l8
3.84 1563tee 88 u 41.1{lf; TOTAL AfEA= 1.'244E+88
4.55 1975'O 8& 'Me ItUL FACTOR.: l.ee8eE:+8e

TAL A~EA= 91394ee
1510 AMT= 4.2888£+91 9

•

~ .
l fACTOR= 1.8898E""



I
I

AMOUHT
a.g8Q
e.9A~

e.lilE'ti
a.eee
e 191
8.eer.
e.57r:
£l.39S
{l 0411
e.~'"e ft27

83.ee:tB
91.811

Ill:

2R
3R
41<
5R
GR
7&.
ell::

CALI

~~~~==:=:==~==- IZ .268
- 13.411

AM'J'ARFA
1.5t4b6E-9S
1.41?9E-8"5
1.49Sef-8'5
1.4~6f.-85

1.3%7£-85
1 .3748F.-85
1. J925E-r.>
1.04498f-8S

CAllS RUHS ?
~ RT.. , 3.88

A'"
1.6980E+82
8.291l8E+IH
8.8888E+81
8.3888£+81
9. 3888E+91
8.8989£+81
8.3888£+91
8.8889£+81

·"1.m !TV $7- ~ci "B"
eol1..~NE. L'.S4i mrr=; IF I,.~

0 U65

tAli RT
III 2.51
2R 4.83
3R 8.35
4R 9.13
5R 9.64
611: 18.71
7l 12.26
8R 13.48

ReAlB t
]5TD
W :c: RT.. , 3.88

S7
RUN • 5

JSTD
Rl AREA TYPE CAl' AIlIO!JHT RUH •(11.888 8 PB I\.e~o 6

1.852 21244 BB '.Ball ISTD1.363 314E12 B8 a.eea
1.618 13629El BB e.9tll.l IlT AREA TYPE
2.181 3136 BB tI.(l!l1l 1.849 28251 PB
2.547 1.9648E+87 88 IR 161 lee 1.357 16763 8B
4.866 1~868 B8 8 e86 1.613 168938 BB
4.865 5737180 88 2R 82 765 2.171 3557 BB
8.381 536~4eEl PH JR ee aSJ 2.539 12535 B8
'.165 5716798 HH 4R 83.89:: 4.862 33139 B8
9.672 6683388 HH 5R 901. eq? 4.e41 4e801 B8

18.'41 641888E1 HH fiR R~_873 8.354 26484 HH
12.294 5947688 ~ ,.. 81.e80 9'.151 2]951 HH
13.439 5486288 HH 8R '9.4t~ '.677 4239B HH

18.729 . 59676 HH
12.268 5918598 HH

TOTAL AREA; 5.2285£+8' 13.411 5595788 HH
ISlD AMT= 8.3888E+81

JlUI.. FACTOR" 1.8888£+88
TOTAL AREA= 1.195&£+9'

ISlD AM1" e.388eE+91
JlUL FACTOR:: J .888&E+e9

I
I

I

I
I

I
I

I

I
I
I
I

I

I

I
I
I



I

U61

~q;~(,

lUI.

IJ.m

r
~:==========.llS8

~.~

810,0-,5"6 FlO J,/"f;c<J
1 .... ,,'hp''1 All VAlor' Il'( 10

';tla::====~::!::== 1 5<4~

'1'1

I
I

I
I
I

RUH' 8
ID 81838-156

ESTD
RT AREA TYPE CAli A"OUHT

8.784 8 BS 8.8SS
1.857 38915 8a 8.8BB
I. 348 31899 8B ,,,,,"., "oJ... 8. MS
1.594 8 BB ,~~".+<I 8.8.8
1.632 8 D BB .",,~.. 8 8e. ."
1.921 42395 BB ,,;.~o e.8e8~
2.191 56778 BB - 8.88e ~
2.546 3.5283E+87 BB IR 16~' ~"~ 1 ''''
3.648 39374 BB 8.8SS'
4.8583.OO79E+87 BB 2R 17~7~ ",•• 0

5.567 8 00 8.8.8
8.361 1.2148E+87 PH 3R 57~ ~ S,")O
9.144 6886888 HH 4R .'~11 ~ }, .....g

9.646 1.9389E+87 HH 51(. "0~ ,\~.o
18.714 I. 1462E+87 HH 6R (O,.~ 5,." 0
12.256 1.7335E+87 HH 7R t41.48e :t
13.413 6834888 HH 8R 87482 •
14.734 3189288 I HH 8.888 ~.

tl.~t..~.t.l ~.sTD. ".,y.
TDTAl AREA: 1.4992E+88 '"/f"Ii. FACTQR; 1.8888£+88

EstAPE

A~OUHT

8 BBS
8.8""
S8"e

AREA TYPE CALI
8 B8

38915 B8
31899 BB

RUH I 8
ID 81838-156

ISTD
RT

8.784
1.857
1.348

RUH I 7

ISTD
RT AREA TYPE CAli A~~lIHT

1.834 14442 PB 8.8".
1.357 16322 BB B.88.
1.5911 8 00 8. eel'
1.624 8 D BB 8.888
2.161 12248 BB 8.888
2.5'1 9779 B8 IR 8.IS8
4.853 33681 BB 8 8ee
4.843 45845 8B 2R 8.65B
8.359 21182 PH 3R 8.322
9.1~8 28943 HIl 4R 8 311
9.636 33753 HIl 51( 8.481

18.734 47168 HH 6R 8.6~1

12.255 584:>888 HH 7& 83.88e
13.399 5559188 HH 8R 82.168

TDTAl AREA: 1.166IE+87
ISTD A"T= 8.3&88E+81"Ii. FACTDR= 1.8888£+88

I
I
I
I
I
I
I
I
I
I
I
I



S.SI7

STOP

10 8 1 8 3 8 - 1 5 8 t

~~F

~"!J-c1i~~I==~::h zsze
",:::n~I========:::.~ '.'9ll

:5~~;;;;;:;;;;;J,IJ'Z~I=== _
Z.~

ID 8 1 • 3 8 - 1 5 7 t

~If

I
I

I
I
I

I
I
I

I
I
I
I
I
I
I
I
I
I

~UH I IZ
10 81838-157

ISTD
RT A~EA TYPE CAli A~(lIJ~T

8782 8 P8 a.aee
1.829 28961 B8 8 8ee
1.339 27365 BB a.eee
1.573 8 BB 8.l'{lS
1.6Z1 214758 0 89 8.eea
2.148 1654B 8B 8e8S
2.584 6368988 89 IR 94.448
3.871 7681 BB 8.88e
3.986 883Z5 89 8e~e
4.251 8893 8B 8.eee
4.775 2764988 B8 2R 38.992
7.898 1842 PB 8.eee
8.283 2586888 YH 3R 38.863
9.866 2395388 III 4R 34.339
9.563 4886188 HI! 5R 55.868

18.648 4671488 HH 6R 63.2Il9
12.186 6855988 III 7' 8388a
13.343 54381l'{l iii 8R 77.598
14 .831 29155(l(l iii 8.eee
14.649 3562988 I HH 8.es8

rDTAl AREA: 4. 1893E_87
ISTO A"T= 8.388er-81

IUL FACTOR= 1.__

RUIl I 16
10 BI838-158

ESCAPE

RUIl I 16
10 818J8-ISS

~ AREA TYPE
1.817 11882 P8
1.343 25447 BB
1.574 18814 BB
1.661 38689 BB
2.158 9891 P8
2.522 3.5929£+87 B8
3.921 133 P8
4.888 2.5628£+87 PB
5.517 8 B8
8.388 2581188 BH
9.8~ 2268388 iii
9.576 6834898 HH

18.653 3998688 HH
12.175 1.2896E+87 III
13.339 5811489 III

.TOTAl AREA= 9.5964E+87
"Ul. FACTOR= l.eseeE+90

CAli

IR

2R

3~

4R
5R
6R
7R
8R



I
I
I
I
I
I
I
I
I

III 81138-1591

iliI-j IF

------J,.-=====_ 12 _I~
_---.....::====- 13?BJ

ST

10 8 I 8 3 8 - I 681

~~~~::II.m~ lUllS

ST

I
I
I
I
I
I
I
I
I
I

RUH I 18
10 81838-168JH I 17

81838-159 ISTD
RT AREA TYPE CAli A~Oll~T,TD

1.888 15698 88 888eRT AREA TYPE CAli A~OUHT 1.342 16431 8S 88e~8.788 11578 B8 8.~8" 1.562 17718 Be B88e1.811 27812 B8 8.88A I.S53 31866 0 88 8.888 ,1.344 15521 88 8.18B 2.132 1577 Be e8R~~1.561 218918 B8 8.888 2.515 2635888 B8 IR 39.286 4eo1.646 lOBe 1.188 4.893 16589 PS 8.888
'~o

2.518 26423 B8 IR 1.398 4.812 1811188 B8 2R 25.6733.415 31918 Be 8.888 B.296 468878 HIt .lR 6884 ,4873 1328~ B8 8.11l1l.· 9.178 274348 HIt 4R 3.953 ,4.818 65949 Be 2R 8.945 9.558 634158 III 5R 8.761 ,...08.186 1962888 BP .lR - 11.636 585258 HH 6R 6.871 /71-1.649 6638 pp 6R e.191 12.152 6824888 III 7& 83.8882.1951.4939E+87 PH 711 288.13" 13.388 5567689 HIt llfl 79 8563.283 1.9<65E+17 HI! 8R V9.J88

TOTAL AREA. 1.1813E+87TAL AREA- 3.6583E+87 ISTO ART. 8.3888£+81l FACTOR: 1.8988£+11 RlJ.. FACTOR. 1.8888£+11



I
I
I
I
I
I

I
I
I
I
,I
I
I
I,
I

ID 8 1 6 3 8 - 1 (; I !

mr,; IF
, :1

1(1JH • 19
ID 81831H61

1S1ll
Rl 1\REA lYPE CAl' 1\,.O'JN1

8.77<4 213 PB ee!'0
l.ell 15839 BB I! e~B

1.354 138(,8 P8 ~.M\l

l.569 6721 BB !J.@'ll!

1.6<45 97719 D BB E1.{l~e

2.529 33961 PB lR e S@9

3.324 3326l:'l BB e 88£1
3.976 389 BB 6'.{l{lA

-4.B18 47331 P8 2R 8.6~

6.855 1834 PB t,8~e

6.678 2498 P8 e e~e

9.583 4383890 BH 5R S9.1121
12.148 59SQ18e HH 7\ (l:u~e0

13.385 5754J89 HH 8R 938?6

101AL. MEA; 1.63eeE+87
IS1D AMl; 8.38&8£+81

lilA.. fAC1QR: 1.8888E+"



I

I
I
I
I
I
I
I
I

~
"

I
~

~

I

t
~

I
J
)1,

=======- lCJ41=:======- 13.m

STOP

RUH I 23
ID 81838-16"

Ism
RT AREA TYPE C.Al..1 AlIIOllHl

e.788 ~B3 PB e.ea~

1.829 56116'5 BS 8 t\£ll3
1.339 339048 8B e.8~~

1.56' 5714 Be 8.eel!
1.654 28326 0 BB 8.le£'
2.153 1556 fB B.8eR
2.521 18682 PB lR 9.234
4.183 B P8 I.eee
4.817 29765 B8 2R 9.3~

9.841 567238e 8H 4R ~
Ie .1&8 2685488 ttl 8.eee
12.141 '169488 HH l' 8J.eel!
IJ.295 5768588 HP 8R 69.529

lOTAL AREA: 2.8865£+8'
IS10 AMT= 8.3866£+81

1Wl FACTOR:: 1.ee8lilE+88
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